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PEEFACE 


Tins work on Urology inoliidos all the diseases of the urinary tract, both 
medical and surgical, in num and women. The ii])[)er ])art of the urinary 
tract, the kidneys and ureters, is jmictically the same in both s(»xes. The 
middle part, the bladder, is also the same, although its relations are different, 
and, wliercas bladder troubles in men are priiici[)ally due to intravesical causes 
and obstructions in the prostate and urethra, the troubles in Avonien are gen- 
erally due to extravcsical causes in the pelvis. It is obvious, therefore, that 
it is the lower third of the urinary tract, the urethra, wliicli principally differs 
in men and women. 

Tn men it has been thought advisable to consider the diseas(^s of the genital 
tract together with the urinary, as the genital tract (Empties into tlu* prostatic 
urethra and from this point to the exhu’iial urinary meatus the two tracts are 
in coininon. In wonum, on the other hand, tlu^ urinary and genital tracts are 
separate<l from each other throughout their entire extent, UK^eting ext(‘rnally 
at the urogenital sinus in tlu^ vestibule. The internal genital organs are, how- 
ever, in close enough contact with the bladder to giv(j rise to many disagreeable 
urinary symptoms, most of which have been car(*fully consid(U‘ed. If an attempt 
were made to consider the genital tract of the female as thoroughly as that of 
the male, it would necessarily embrace gynecology, which is not within the 
scope of this work. 

It has-been my aim in Avriting the text to consider principally cause, diag- 
nosis and troatment and not to go as dee])ly into pathology as many wi-iters do. 
The illustrations Averc? chosen to sIioav certain pathological conditions and to 
illustrate the stc])s of operations, and, excepting the purely anatomical and 
pathological drawings of specimens, they an^ principally diagrammatic and 
schematic. 

The first part of the book is preparatory to the s(K»ond. It contains the 
anatomy of the urinary organs in the male and female and the laboratory 
methods of examining the urine, discharges and blood. The different varieties 
of offices for this kind of Avork are tlum considered Avith their equipment, the 
instruments and apparatus recommended and the methods of sterilization of 
the apparatus and instruments. The technique employed in using the apparatus 
and the general instruments that compose the armamentarium of the urinary 
surgeon as AA^ell as the special instruments, such as the urethroscoi>e and evsto- 
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sc()])(% is carefully described. A lengthy description of the general and special 
urinary symptoms and disturbances of urination are then entered into, and 
urinary f(*ver is tlioronglily discussed. 

The history and examination of the patient, showing the manner of arriv- 
ing at a diagnosis, arc then taken up. This is followed by a chapter on uro- 
logical therapeutics in which drugs, exercise, diet and the \ise of water, inter- 
nally and externally, as well as by* rectum, intravenous injections and hypo- 
dermoclysis, are fully considered. Asejisis and antisepsis and general and local 
anesthesia, such as are used in the various urological operations, are also care- 
fully d(?scribed. A small section on the diseases of metabolism is hero brought 
in and is a valuable addition to the work. 

The second part of the work is principally clinical and operative, and the 
diseases of the various organs of the urinary tract, the kidneys, ureters, bladd(?r, 
prostate, urethra and the genital organs in the mah' have been taken U]) scrialini : 
and finally a chaptm* on lues was added. The most modern metliods of exami- 
nation of the ])atient and diagnosis are here described in great detail. The med- 
ical and palliative' trealnuait of diseases have', howe'ver, be'em gone? inte) as care^- 
fnlly as the surgical, and the details of suedi treatme'iit are the)re)nghly explaine‘el. 
I.englhy histeriead elata have* Ikh'II oniitte*el anel statistics have net bee'ii re'coreled 
and epieted fnlly. As the object of the be)ok has bi'e*n te) make it a comprejhen- 
sive work for the ])ractitioner, the bibli<.)graj)hy has not been given great promi- 
nence'. 

^lost of the teachings in the be)e)k are the same as I have aelvocated in my 
lc*e*tnres elnring tlie last twedve' yc'ars. The'y are my own vie*ws on the? subject, 
some en’iginal and others take*n from the le^achings ami writings e>f e>th(jrs that 
appe'al to me' as sound and worthy of rex'ommcnelatiem. 

Having taught in the New Ve>rk Post-dradnate Me*elie*al School anel Hos- 
pital for ove'r twenty years, 1 believe' \ unelerstaml the r(‘(]niremcnts of the geai- 
e'ral i)ractitioner, ami there'fore*, afte*r re*pe?ated re*(pie*sts from many stuelents, 1 
have* enele'avoreel to present the subjejct in a way which I believe will be satisfac- 
teu’V to them. 

I wish to thank I)r. JI. T. Prooks, Dr. Faxton Garelne*r, Mr. K. K. Bosse, 
Dr. David (ie?iringcr anel Dr. F. Jiejbbins for theiir assistance in the text, anel 
Dr. Daviel Geiringe'r for the illnstratiems he has maele*. 

For the remaining illustrations \ wish tf) thank the various authors wlmse? 
names ai)pear on the legenels. If in any case? T have not give'ii credit where it 
is elue?, it is ejii acfcemnt of being doubtful whose* name? to inscril)e*. I wish par- 
ticularly to thank Drs. Ashton, CVumer, Dcaver, Kelly, L(*wis, Lyelston, Luys, 
.Mansou, AVallae*e, Watson anel Gunningliam and White and Martin fe>r the kinel 
])ermission to use their illustrations. 

llAMe)\ Glitkras, 


80 Madisox Avia'i k, Xkw Vouk Citv. 
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CHAPTER I 

HISTORY OF DISEASES OF THE URIKARY TRACT 

Ancient Urology. — Diseases of the urinary trnet liave hccn known and 
treated, both in a medical and surgical way, for many centuries. IMedical treat- 
ment was first recorded in the Papyrnsi of Ebers, written 1550 years n.o., 
in which were given many prescriptions for their cure. From this time until 
tlio present, various remedies have been used internally and externally by 
medical men, and by the monks during the IMiddle Ages, when the practice of 
u:edicinc was principally in their hands. 

The history of the progress of surgery has l)oen interesting, although noth- 
ing was written upon it until the time of the Ayurveda of Sucrutu,” the great 
work of the Hindoos in India, which was. brought out about one thousand years 
after the first recorded manuscript. The first operation spoken of in this later 
work was perineal lithotomy, which was then performed in practically the 
same way as it is to-day. The Hindoos at this time were also treating strictures 
by gradual dilation with sounds of metal or wood, and were treating diseases 
of the urethra and bladder by injections, 

Hippocrates (about -400 n.o.) was the next great writer. Among other sub- 
jects, he was interested in vesical calculi, and described accurately how a stone 
grows gradually from a nucleus. He thought that lithotomy should be per- 
formed only by a lithotoinist. He Avas the first to be interested in the surgery 
of the kidney, and taught that, as soon as a swelling appeared in that region, 
it should be cut down upon. He also wrote on the subject of urcjthral abscess and 
cystitis, and was the first to point out the change in the urine in diseases of 
the kidney and bladder. 

Corneliiis Cclsus, the great Roman medical Avriter AAdio lived at the begin- 
ning of the Christian era, Avas the next to AA^rite extensively on urinary dis- 
eases. He wrote on urethrotomy for impacted urethral stone; catheterization 
for retention of urine,, especially in old men; A^esical calculus and lithotomy, 
including ;af ter-treatment ; and the care of Avounds and fistuhe. Perineal ure- 
throtomy was also performed for stricture by the Roman surgeons one hundred 
and fifty years later. 

. 1 
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Galen was the next writer of consequence. He wrote upon incontinence 
and retention of urine, and described an S-sliaped ” or curved catheter which 
he used for the relief of the latter trouble. 

Cadius Aurelianus, at the beginning of the fourth century, was the next 
to interest himself in diseases of the bladder. lie used a stone searcher for 
the diagnosis of vesical calculus. 

Mediaeval Urology. — We thus see that, in the beginning of the Middle Ages, 
diseases of the urinary tract had been treated medically for two thousand years, 
while surgical interference had l)een going on for a thousand years. Diseases of 
the urethra, prostate, bladder and kidney were already known, and many of them 
had been 0|)erated upon. It was strange therefore that at such a time a de- 
cadence should have taken place, that the practice of medicine should have 
fallen into the hands of the monks, and that surgery was attended to by the 
barber and charlatan. This condition existed until the fourteenth century, 
"when scientific surgery again started uj) in Paris, at the College of Saint (^ome, 
founded by Jean Pitard, and thence slowly extended over Europe. The ad- 
vances along the urological line were eviden(‘cd by the discovery of inovabh} 
kidney in 1407 by 3ilesure of Venice; the imjirovement in the technique of 
stricture operations by Ambrose Pare and Richard Wiseman ; the works of Git- 
tler of LeijJsic on wounds of the kidney; the rescue of lithotomy from the hands 
of the layman and the variation of its techni(]ue l)y IMerre Franco. 

Changes of the urine had been spoken of since the time of Hippocrates, 
but the first work of any scientific importance was that of Protospathori in the 
seventh century; for he not only described normal urine, but also, in a clear 
way, the various changes that took place in the urine of disease. Actuarius, 
a Turk, wrote the first extensive work on this subject in the twelfth century, 
and it remained an authoritative treatise for five hundred years. 

During the heyday of the Salernian School, near Naples, all the physicians 
were practically urologists, as they depended largely upon the urine for diag- 
nosis and prognosis, and the urinal became the insignia of the physician and 
the emblem of medicine. At this time, the examination of the urine was re- 
sorted to, not only by the regular practitioner and the university graduate, but 
also by the school of quacks, known as uromancers or uroscoj)ists, who gravely 
inspected urine passed into a glass flask, guessed the illness and temperament 
of the patient, and dispensed miraculous cures. 

Paracelsus and Van Helinont, in the latter part of the sixteenth century, 
introduced the spagiric or so-called analytic methods of the diagnosis of dis- 
ease, which d(?j)ended on the proportion in Avhich the three elements of man’s 
nature — mercury, sulphur, and salt — occurred in the urine. Boerhaeve and 
Bellini, in the seventeenth century, added to the study of urine. Boerhaeve 
distilled the urine and weighed the vapors. When the vapor occupied a certain 
part of the still, it pointed to disease in a certain part of the body. He was 
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the first to discover the specific gravity of \irinc. Bellini advocated the study 
of the average urine of the healthy individual, the amount passed and the 
specific gravity as a standard with which the unhealthy urine should be com- 
pared. 

In the latter part of the eighteenth century, there was a decided advance 
in urinary analysis, (yotugno discovered albumin in the urine of diseased 
kidneys by boiling it. Iloulle and Cadet discovered urea and isolated many 
salts of the urine, and Schulc discovered uric acid. 

It Avill thus be seen that, at the dawn of the nineteenth century, a good 
working basis existed in the study of urinary diseases, especially in the line of 
urinary examinations and the treatment of uretliral and bladder diseases. 

Modem Urology. — Modern urological history may be divided into two 
periods, the first and second halves of the nineteenth century, the first of which 
was preparatory to the s(*cond. 

During the first half of the century the work was principally confined to 
improving and elaborating urethral and bhuhhu* Avork, urinary examination, 
and the study of pathology. 

In 1805, Bozzini of Frankfort, invenled an apparatus for illuminating the 
uretlira ami bladder, Avhich Avas the first of a series of crude attempts that led 
to our ])resciit knoAvledgo of urethroscopy and cystos(*opy. In urethral Avork, 
Desormcaux in 18.53 im[)roved the endoscope. Later a cooling apparatus Avas 
added, Avliich finally Avas supjdanted by the mignon or cold lamp introduced 
by Preston, an electrician of Ro(*liester, X. Y., at about the dawn of the tAven- 
tieth century, thus giving us the ])ractical ijistrument of to-day. 

Maisonneuve in 1853 iiiATiited the first of the modern urethrotomes, Avhich 
is still used in internal urethrotomy to cut through small strictures from the 
front backAvard, and in 1872, Otis invented his dilating urethrotome for cutting 
strictures of large size from behind forAvard. Both of these, although there 
luxA-o been many modifications, exist to the present day. The dilation' of 
urethral strictures by the dilators of Obcrlander and Ivollmann have since then 
superseded the use of sounds Avith many practitioners. The method of treating 
urethritis by the irrigation of Janet, and numerous luuv remedies for hand in- 
jections, liaA^e entered into our uretliral therapeutics. 

In bladder Avork, the efforts to improAHx the diagnosis of pathological con- 
ditions by vision, led to the gradual dcA’clopment of the illuminating instru- 
ments, the first marked imiiroATinent being that of Briick, a dentist, Avho called 
his instrument a diaphanoscope. ImproA^ements Avere slow and unimportant 
until 187G, Avhen Xitze, Brenner and Loiter perfected their cystoscopes, giving 
us our present knoAvledgc of cystoscopic diagnosis. These Avero rendered more 
practical three years later (1870) by introduction into them of the incan- 
descent lamp, Avbich enabled the urologist to einidoj" it instead of the hot 
and less luminous platinum Avire hitherto used, Avith a cooling apparatus. 
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Further improvement, due to the use of smaller and colder lamps, ren-, 
dered the use of cooling devices— irrigation with water while examining — 
uiiuecessary. 

In bladder surgery, Civiale (1817) performed the first successful lithotrity, 
the crushing of a vesical calculus, with an instrument which served as a pro- 
totype for the modern lithotrite. His lithotrite was modified by Weiss, Hodg- 
son, Ferguson and Sir Henry Thom])son, and finally by Bigelow (1877) who 
combined the operation with evacuation of the fragments of stone by moans of 
an aspirator in one operation, litholapaxy. llis evacuator for emptying the 
bladder of the last fragment of stone consisted of a very large hollow sound, 
with a large eye. in its concavity, connected with a rubber bulb, between Avhich 
and the sound was a bottle into which the fragments fell when sucked out by 
squeezing and releasing the bulb. While suj)rapubic lithotomy in this country 
has largely superseded Bigelow’s 6i)eration, his method stands to this day in 
all parts of the world as the procedure best employed for the removal of stone 
in the bladder in a s(dect<Ml class of cases. 

Ill the work on the kidney, that of Richard Bright (1827) was the founda- 
tion of our present knowledge of the medical diseases. Bright’s investigations 
showed that many patients with dropsy and albumin in the urine had diseased 
-kidneys, and although Catugno, the discoverer of albumin, had made it known 
a century before and Allison in 1823 had reported the occurrence of dropsy 
with albuminuria in kidney disease, Bright found the profession more recep- 
tive to scientific advances than did Catugno, and through his writings received 
such recognition that the name of Bright’s disease was applied to pathological 
conditions of the kidney accompanied by albuminuria. In 1823, Scudrnore of 
London had found that the urine of patients with albuminuria contained less 
urea than that of normal persons. The discovery of urinary casts by Viglia, 
some ten years after Bright’s publication, added another important link to 
the chain of our present knowle<lge of urinary findings in nephritis. From 
these early studies sprang the elaborate researches of later years, as recorded 
in the text-books of Johnson (‘‘Diseases of the Kidneys,” London, 1852), Jo- 
hann Fogel (1850), Rosenstein (1803), Senator (1800) and others. 

In renal surgery, Pacslce performed the first nephrectomy (1808) by ac; 
cident, in a case the diagnosis of which had been an ovarian tumor. Simon, 
the following year, removed the first kidney pur])Osely in a case of calculous 
pyonephrosis, and took advantage of this step to write his important monograph 
on the kidiKjy, in which he gave a definite classification of the surgical 
affections of the organ, thus stamping them formally for the first time as 
surgical. 

Catheterization of the ureters, which now is one of the most important 
urcjlogical procedures, owes its birth to the efforts of Pawlik and Bozeman, 
who were tlie first to catheterize the ureters in women. The developnaent of 
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this important procedure was, however, due to the cystoscopists. They added a 
compartment to their cystoscopes for the passage of a small woven catheter, 
then; by looking at tlie mouth of the ureter, they could push the catheter into 
the bladder until its end entered the ureter. The first catlietcrizing cystoscopic 
instrument was that of Brenner (1892), then followed tlioso of Nitzc (1895), 
Casper (1895), Albarran (1897), etc. Later they added to their instruments 
a double catlieterizing api)aratus which enabled them to catheterize botli ureters 
at the same time. 

One of the most important discoveries in urology, as in all otlier diseases, 
was the role of tlie microorganism as the causative agent of fermentation, de- 
composition and disease, by Louis Pasteur, described in a work called “ La 
Generation Spontanee,” which apjieared in 1859. lie took up in particular 
the Micrococcus ureie, which causes urinary decomposition by splitting up urea 
into ammonia and other by-products, and suggested that the bacteria enter the 
bladder with dust particles that adhere to unclean instruments. 

In 1879, Neisser announced the discovery of tlie gonococcus, a microorgan- 
ism which has since then been found as the constant (*ausc of blonnorrhagic in- 
fection. Then followed rapidly the discoveries of the several important specific 
germs: The tubercle bacdllus by Robert Koch, in 1882; the staphylococcus, the 
chief germ of suppuration, by Rosenbach, in 1884; and the colon bacillus — 
so often found in cystitis, jiyelitis, etc. — by Escherich, in 1885. These dis- 
coveries changed many of our ])r(‘vious etiologic concepts and created entirely 
new therapeutic view points — antisepsis and asepsis. The dcvelopmemt of a 
plate-culture method by Koch had a great deal to do with the later and more 
accurate studies on the bacteriology of cystitis, pyelitis, etc. 

The amalgamation of the diseases of the urinary tract into the modern 
specialty has taken place through the combinat ion of the work of numerous . 
internists, surgeons, pathologists and bacteriologists at different times and in . 
different ^vays. 

A knowledge of diseases of the urethra and bladder and their treatment has 
existed since the earliest writings, and of diseases of the kidney since the days 
of Hippocrates. The diseases of the kidney, however, wercj not considered in 
common with those of the bladder and the urethra, but were rather in the 
hands of internists and general surgeons. 

Bright was the first thoroughly to consider diseases of the kidney from 
the point of view of an internist, and Rayer and Simon as surgeons ; while 
Civiale, Thompson, Mercier, Guyon, ^Maisonneuve, Ricord, and others were 
working on the bladder and urethra in both a medical and surgical way. 

Tlie laboratory men were principally engaged in the work of urinary ^nal- . 
ysis until Pasteur^s discovery of bacteria and microbic infection, followed later 
by the discovery of the gonococcus, the tubercle bacillus and streptococcus, 
colon bacillus and others of the important forms of infection. 
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Cystoscopy in the hands of Nitze and Brenner was perhaps the final step 
of an amalgamation ; for it allowed the surgeon who had examined and passed 
through the urethra to see with certainty the condition of the bladder wall, 
and to diagnosticate in many cases betAveen bladder and kidney hematuria and 
pyuria, and in case of renal origin to see from which side the pathological urine 
had come. 

The further investigations of the inicrobic causes of disease showed that 
the same germs tliat give rise to infectious bladder diseases were also the cause 
of suppurative renal disease : also that practically the same diseases existed in 
both organs ; that is, tumors, tuberculosis, stone and suppurative inflammations. 
Furthermore, it was then leariu'd that in cases of disease of the urethra, pros- 
tate and bladder, tlie infection may pass to the kidney directly up the ure- 
ters, or by the blood curnmt or the lymphatic channels. 

The catheterizing cystoscopes then came as another step in the relation 
between the two kidneys. Tn urinary cases, the analysis could tell us of disease 
of the bladder, or kidney, or both. The cystoscope could show us, in a bladder 
case, the degree of disease in this organ; Avhile in a kidney case, the urine, 
withdrawn by the ureteral catheters, could tell us which of the kidneys ex- 
creted the urine that gave the pathological appearances to the general specimen. 
By this means, direct connection between the bladder and the kidney was es- 
tablished, and the study of the urinary tract from the bladder up was consid- 
ered just as important, if not more so, than from tlie bladder down, (^)nsc- 
qucntly, the direct reason for including the entire urinary tract from the 
capsule of the kidney to the external urinary meatus in both sexes can be better 
understood. 

Having considered some of the principal direct steps taken in modern urol- 
ogy toward its advancement and development into the present specialty, we 
must consider a few im])ortaiit factors in general and special surgery that have 
an important bearing on tlie subject. 

The acceptance of the fact that germs are the cause of surgical infections 
led to the consideration of the best way to be rid of them in surgical work; 
that is, tile study of antisepsis and asepsis. 

In 1850, Lemaire found that carbolic acid was the active constituent of 
coal tar and advocated it as the best antiseptic. It was thought that fermenta- 
tion and putrefaction were due to the access to the wounds of particles from 
the air that could be destroyed by boiling, heat and chemical agencies. Among 
the latter th(^ l)(;st agents were carbolic acid and bichlorid of mercury, in wdiich 
wounds could bo washed and dressings soaked. 

The title ‘Smtiseptic method Avas given by Lister to a form of Avound 
treatment foimd(*d on certain definite principles and commenced by him in 
1865. His studies were founded on the results of Pasteur’s researches on 
spontaneous generation, Avhich served as a guide in systematizing his investiga- 
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tion. Working on the hypothesis that the particles of dust-borne germs en- 
tered tlie wounds at the time* of operation, he devised the carbolic spray as a 
means of rendering antiseptic the operative field in surgical operations. Asep- 
sis then succeeded antisepsis, as it became apparent that it is better to exclude 
germs by having everything connected with the operation sterile, than to have 
germs present at the time of operation and then try to render them inert by 
the use of strong solutions. The sterilization of iustruments, dressings, gowns, 
etc., beforehand, and the wearing of rubber gloves, proved more simple and 
effective than the more cumbersome methods of trying to sterilize after the 
operation had begun. For the technique of asepsis we are much indebted to 
another, English surgeon, Lawson Tait. 

Anesthesia was another great discovery for urinary surgery. In the years 
1844-47, the three chief methods vrere discovered in rapid succession and 
at onc,e Ix^gan to exert an important infiuen(!e upon the development of painless 
major urological operations. The discovery of nitrous oxid gas as an anes- 
thetic by Wells gave us an invaluable aid for brief operations and for examina- 
tions tliat require perfect relaxation. The discoveiy of ether anesthesia by 
Morton in 1846, and of chloroform anesthesia by Simpson in 1847, gave us 
the most useful means of rendering patients unconscious that have yet been 
discovered. Ethyl chlorid and cocain, as brought out by Koler, are of groat 
value as local anesthetics, and the great majority of urological operations can 
be performed under the inllucnco of the latter. 

In 1895, Conrad Roentgen discovered the X-ray, the perfection of which 
has brought to the urologist another valuable moans of diagnosis in suspected 
cases of stone in the kidney, the ureter and bladder. 

Laboratory experiments through the inoculation of small animals, have also 
l)een of groat s(?rvicc to us in determining the presence or absence of tubercu- 
losis in disease of the kidneys. 

A few years ago, the determination of the relative efficiency of both, kid- 
neys, and especially of each kidney sei)arately by various methods, was consid- 
ered as one of the important diagnostic and prognostic criteria by surgeons and 
urologists in the study of renal diseases. The first of these methods employed 
to test the functional capacity of the kidney was cryoscopy, which consisted of 
freezing the urine. This was introduced in 1897 by Koranyo of Budapest, 
but has been little used in this country. The methylene blue test, popular with 
the French School, came next, the function of the kidney depending upon the 
early or late appearance in the urine of the blue or chromogen color after its 
injection into the body. The phloridzin test was advocated by Casper and 
Richter in 1900 and was the favorite method of the Gorman School, but re- 
quired more care on account of the frequent necessity of testing the urine for 
sugar. 

It is difficult at the present time to see along what lines the progress in 
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urology will extend. The steps in diagnosis at present seem to be quite com- 
plete, and I think that progress will probably bp along the lines of improved 
technique. At present, what is most needed is better cooperation between the 
jiatient and the surgeon in the study of the cases, and the continuation of medi- 
cal treatment and careful observation before resorting to operation, except in 
urgent cases. 



CHAPTER II 


THE ANATOMY OF THE URINAHY AND GENITO-^URINARY TRACT 

Ti£k urinary tract in both sexes is arranged in a series wliieh begins at the 
kidneys and ends at tlio external urinary meatus. The various parts are the 
kidney, ureter, bladder and urctlira. The kidneys and ureters are the same 
in both sexes, while the bladder is practically the same, differing only in re- 
gard to its external relations. It will thus be seen that the urethra is the part 
which differs the most in the two sexes. In women it is short and entirely in- 
dependent of the genital tract in its functions and in its relations until it 
reaches the external meatus in the sinus uro-geni tails. In men, from the open- 
ing of the common ejaculatory ducts to the external meatus, the genital and 
urinary canals form a single ])assage. In both the male and the female the 
urinary organs meet the genital organs at the sinus uro-genitalis, which is 
found in the prostatic ])ortion of the urethra in liien and in the vestibule in 
women. At this point* in the male the urinary tract communicates with the 
ejaculatory duct, the vesicula* seminalcs, the vasa deferentia and the testes; 
while ill the female it communicates at the sinus with the clitoris, the vulva, 
the vagina, the uterus, tubes and ovaries. In men the combined relations and 
functions of the urinary and genital tracts in the urethra, where they are in 
common, has given rise to the expression genilo-iirhmry tract in their combined 
consideration. 

In women, on the other hand, cx(;cpt in fa*tal life, the genito-urinary 
organs are dividend into two distinct traerts, the genital and tlie urinary. These 
are separated from each other throughout their entire course, and although 
they are in close contact with each other, tlmy are never in common in a nor- 
mal condition; for which reason they arc not spoken of as the genito-urinary 
tract. 

In the female the genital and urinary organs bear a definite relation to 
each other, the urinary being in front of the genital excei)t where the ureter 
passes behind the broad ligament. 

In the male, the urinary tract is also placed anteriorly as far as the 
urethra, but from the internal to the external meatus the urinary tract is sur- 
rounded by parts of the genital tract — ^namely, the prostate, the corpus spon- 
giosum, and corpora cavernosa — the urethra being the common canal for the 
discharges from each. 
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The following illustrations will give an idea of the relation of the genital 
and urinary tracts to each other when removed from the body : 



Fig. 1. — Anterior View of the Opened Genito- 
urinary Tract in the Male. 


pe, tho pi'lvLS of the kidney, 
cor, the cortex, the part between the cortex 
and the pelvis being the medullary portion. 
7>2/r, pyramid, 
ca, the cal ices, 
m.r, the medullary rays. 
f 7 , the ureters, 
the bladder. 

0. w, the ureteral openings. 

1. u.m, the internal urinary meatus. 

o.c.d, the openings of the ejaculatory ducts in 
the prostatic urethra. 

g. u.H, the genito-urinary sinus, 
r.m, the vem montanum. 

h. u, the Vailbous urethra. 

d. c, openings of the ducts of Cowper’s glands, 
c.c, corpus cavernfiHum. 

C.S, corpus spfjngio.siiiii. 
u, urethra. 

/, fossa navirMilaris. 

e. u.m, external urinary meatus. 



Fig. 2. — Posterior View op the Genito-uri- 
NARY Tract in the Male. 

K, kidney. 
pe, pelvis, 
f/, ureters. 

By bladder. 

F, vas deferens. 

a. ampulla. 

s.Vf seminal vesicles. 

P, prostate, 
c, Cowper’s glands. 

T, testicles. 

E, epididymis. 

b. u, bulb of urethra. 

C.S, corpus spongiosum. 

c. c, corpus cavernosum. 

Cr, glans penis. 
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Fig. 1 gives the anterior view of the genito-nrinary tract in the male, 
and Fig. 2 the posterior. In Fig. 1 it can be seen how the urine excreted 
into the tubules of the kidney is carried down through the calices, the renal 
pelvis and the ureter into a reservoir, the bladder, where it accumulates and 
from which point it enters the urethra throngli which it is discharged from the 
body. In examining the first part of the urethra as it passes through the pros- 
tatic gland, we see the openings of the ejaculatory ducts that bring the secre- 
tions of the testes and seminal vessels into the uretlira; also the openings of the 
prostatic ducts that discharge the prostatic fluid ; while lower down the bulbous 
portion will be seen the mouth of the ducts of (.owpcir’s ghiiids, that are the 
last to contribute to the formation of the combimHi fluid known as semen at 
the time of its ejaculation. 

In Fig. 2 it can be seem how the spermatozoa formed in the testes are 
carried up through tlie epididymis and vas deferens to the seminal vesicles 
where they are stored and fi'om which point, mixed with the secretion of the 
vesicles, prostate and Cow])cr\s glands, they are discharged from the urethra, 
as has already been shown in Fig. 1. 



U ureters. 

3, vasa cU'ferentia. 

5, ritcht Hominal vesicle laid open. 

4, right vas deferens laid open. 

5, prostate. 

Of left seminal vesicle. 


7, bladder. 

A, outer muscular layer of bladder. 
lif middle muscular layer of bladder. 

C, inner muscular layer of bladder. 

D, mucous membrane of bladder. 


Fig. 3 is a view of the posterior asiKJct of the bladder prostate, seminal 
vesicles, ureters and vasa deferentia. The right vesicle and vas have been 
laid open. 
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Fig. 4 represents an interior view of the genito-urinary tract in tne 
female; the kidney and ureter* tm right side are split, and the bladder and 
urethra below. 

Fig. 5 ropresemts a posterior view. The tubes, ntcrus and vagina are 
split. Here the genital tract is seen to be behind the urinary, excejiting where 
the ureters pass behind the adnexa. 



Fio. 4. — Interior View op the Genito-urinary Fki. 5. — Posterior View op the Genito-um- 
Tract in the Female. nary Tract in the Female. 

Fig. G shows the side view of the kidney, ureter and bladder in an .an- 
terior posterior section as it is found in cither man or woman. If this is 
placed above either the male or the female urethra chart in such a way that the 
urethral opening of the bladder is placed at the beginning of the urethral canal, 
it will be seen that the bladder answers for either sex as well as the kidneys 
and ureters. 

Fig. 7 represents a central anterior, posterior vertical section through that 
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Fig. 6. — Upper and Middle Portions op the 
Urinary Tract, the Kidney, Ureter and 
Bladder op Either Sex on Sagittal Sec- 
tion. 

«S, supra renal capsule. 

A', kidney. 

р, papillae. 

pyramids. 

с, cortex. 
hf liiluni. 
pc, pelvis. 

U, ureter. • 

B, bladder. 

a, Rpex. 
n, neck. 

b, base. 

CM, cystic orifices of ureter. 



ON Sagittal Section, and also the Internal 
and External Genital Organs. 

V, vas deferens. 

/S.U., seminal vesicle. 

a, anipulla. 

c.d, ejaculatory duet. 

A’, epididymis. 
g.tn, globus major. 
g.min, globus minor. 

b, body of the epididymis. 

T, testicle. 

P, prostate. 

7\L., triangular ligament. 

C, Cowper’s gland. 

U, urethra. 

р. u, prostatic urethra. 
b.u, bulb of urethra. 
f.n, fossa navicularis. 

с. c, corpus cavornosum. 

C.S., corpus spongiosum. 
gl, glans penis. 

cor, corona. 
p, prepuce. 
m, meatus. 
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part of the genito-urinary apparatus of the male that is in common, namely, 
the penis, prostate and urethra; besides which it shows the male adnexa on 

one side, that is, the seminal vesicles, vas 
deferens, epididymis and testis. 

If Fig. 6 was placed on Fig. 7 id < 
sueli a way that the opening of the blad- 
der was to fit that of the urethra, and 
the seminal vesicles and the vas deferens 
with their ampulla) were properly ad- 
justed, they Avould be seen to lie on the 
back of the bladder as in Fig. 2. 

Fig. 8 dej)icts an anterior posterior 
vertical section through the central part of 
the female genitals, namely, the vesti- 
bule, clitoris, vulva, vagina and uterus. 
Tliere is also a similar section through 
the urethra in the same line. The Fal- 
lopian tube and the ovary are also shown, 
although somewhat out of position. The 
])lace for a dilated bladder cornis ponding 
in size with that of Fig. G is indicated 
by dotted lines. If Fig. G was placed 
over Fig. 8 in siuOi a way that the blad- 
der woiild fit in the space indicated by 
tli(^ dotted lines, it would be s(?en that the 
uterus would lie in a plane posterior 
to the bladder, and that the tubes and 
ovaries, in case tlie bladder were empty 
or but moderately distended, would also 
lie in a posterior jdane. 

These figures show the great similar- 
ity in the upper three quarters of the uri- 
nary tract in the two sexes and also how 
much closer related the lower quarter of 
the urinary tract is to the genital in the 
male than in the female. 

This intimate relation in the male has 
been the reason why tlic troubles of the 
genital tract have been called . genito- 
urinary ” in men, instead of andro- . 
logical,” which would correspond to the 



Fio. 8 . — Genital Organs and Lower Uri- 
nary Tract in the Female on Sagittal 
Section. 

F, fallopian tube. 

f.e, fimbriated extremity. 

0, ovary. 

U. uterus. 

C, cervix. 

B, bladder. 

wr, left ureter passing alongside uterus. 
R, rectum. 

At anus. 

St symphysis pubis. 

Vt vagina,. 
dt clitoris. 

Vct vestibule. 

e.u.Ot external urethral orifice. 

L.Mt labium major. 

L.Min.t labium minor. 

1. Vt introitus vagime. 

P.Bt perineal body. 


term gynecological ” in women. 
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The urogenita! sinus is the point where the urinary tract joins the genital 
and is diflFerently located in the two sexes. 


Fig. 9 shows the urogenital sinus 
prostatic urethra at the point where the 



Fig. 9. — Genito-urinary Sintts in the Male, 
THE Prostate having been Opened Ante- 
riorly AND its Lateral Lobes Retracted. 
(Testut.) 

At this point, the posterior urethra is seen in 
direct communication with the bladder, and with 
the ejaculatory ducts. 

/, the bladder. 

urethra. 

5, prostate. 

4t vnru montanum. 

frenum of the voru montanum. 
urethral crest. 

7, prostatic utricle. 

orifices of tlic ejaculatory ducts. 

,9, prostatic fossettc. 

10, lateral depressions of the veru monta- 
num. 


in the male. It is situated in the 
ejaculatory ducts open into the canal, 
about one inch below the vesical open- 
ing. 
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Fio. 10. — Genito-uuinary Sinus in the 
Female. 

The labia minora of the external genitals are 
seen to be retracted, showing the urethral meatus, 
the termination of the urinary tract, and just below 
and behind it the vaginal opening, the termination 
of the genital tract. 

Fig. 10 shows it in the female. 
It is sitiiahHl in the vestibule of the 
vulva, where tlie urethra and the 
vagina open. 


LOCATION OF THE GENITO-URINARY TRACT 

The gcnito-iirinary tract in its -whole course has an extensive location, being 
partly within the body cavity and partly without. 1’lie inside part extends 
from the costal diaphragm to the i^lvic diapliragm (levator ani muscle) below, 
while the outside part is a continuation of tlic part within through the pelvic 
dilphra^ and the imrineuin, to end in the external meatus in the male and 
tib vestibule in the female. The bony framework which incloses it may be 
8^d to consist of the two lower ribs, the last dorsal and the lumbar vertebrae, and 
the bones entering into the formation of the pelvis. These are bound together 
by ligaments, especially important in assisting to make a smooth pelvic cav- 
ity out of an irregular bony framework. (See 3)igs. 11 and 12.) 
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Fio. 11.— Anterior View or the Bony Skeleton op the Part op the Body in Which the 

Urinary Tract is Lodged. 

1, anterior common ligament. 4^ lesser sacro-sciatic ligament. 

2, ilio'lumbar ligament. obturator foramen and membrane.. 

3, greater sacro-sciatic ligament. 6, anterior pubic ligament. 
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Both kidnoyff and the upper five and one half inches of the ureter are 
•within the abdominal cavity. The bladder, seminal vesicles, the lower four 



rio. 12. — PosTEmoR View of the Bony Framework Kn closing the Urinary Tract. 

If posterior ilio-liimbar ligament. lesser sacro-sciatic ligament. 

2^ posterior sacro>iliac ligament. greater sacro-sciatic ligament. 


and one half inches of the ureter, the prostate gland, and part of the vas defer- 
ens are within the pelvic cavity; while the penis, testicles and part of the 
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Pig. 13 , — Space Occupied by the Ukinary Tractt after It hah been Lined with Its Muscular 

Layer. 


/, cliaphragni. 

inferior vc?na cava. 

S, right crus of diaphragm. 

4, pcctinf?u.s. 

5, csophagu.s. 

6', ar>rta. 

7, left cniH of diaphragm. 
S, quadratus lurnborurn. 

9, tranaversaliH fascia. 


to, psoas parvus. 

11, iliacus. 

J2, psoas magrius. 

13, pyriformis. 

IJ^, coccygcus. 

16, obturator externus. 
IG, obturator membrane. 

17, obturator internus. 
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urethra are outside the body cavity. The kidneys arc on the posterior abdom- 
inal Avail on cither side on the last dorsal and upper three lumbar vertebra). 
They arc behind the ]:eritoneuni, and rest behind on the twelfth rib, crurao of 
the diaphragm, psoas and quadratus lumboriim muscles (Fig. 13). The ab- 
dominal portion of the ureter is also behind tlie pcultoneum, lying upon the 
psoas and running downward and inward as far as the brim of the pelvis. 

The intrapclvic and extrapelvic 2)ortion of the tract is so intimately re- 
lated to the various structures in the pelvic cavity and perineum, that, in order 
to give an adequate idea of their location and relations, a brief description of 
the pelvis and ])erineuni as a Avhole must be giA’cn. 

THE PELVIS 

The pelvis consists of a surrounding framoAvork of hones and ligaments, 
the inner surface of the bones hedng coA^ered, for the most ])art, by muscle, Avliile 
a sheet of muscle arising from either side of the bony wall meets in the middle 
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Fig. 14. — The Ligaments Helping to Form the Pelvic Floor on the Right and on the Left, the 
First Layer of the Muscles Above Covering Them and the Spaces About Them. 

1, anterior common ligament. 7, obturator membrane. 

ilio-lumbar ligament. fi, levator ani. 

5, anterior saero-iliac ligament. obturator internus. 

4t greater sacro-sciatic ligament. iO, pyriformis. 

5, lesser sacro-sciatic ligament. 11, coccygeus. 

6, Y ligament of Bigelow. 
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line, to close the sj^ace below. The nmscles arc covered with fascia, constitut- 
ing; the various Jay(‘rs described as jxdvic fascia. This has attachments to the 
prostate, bhuhler, vai»ina, vcsicuhe seminalcs and rectum, and forms folds 
which are described as lia^aments of tliesc orpins. The whole cavity so formed 
is lined by a complete layer of peritoneum. 

Tlie b(my wall consists of the sacrum behind and the os iniiominatiim on 
either side, meeting* in front at the symphysis pubis. The ligaments and strnc- 
turi^s Avhich com])letc the framework of the jxdvis are the sciatic ligaments 
which exiend over the sciatic notch, the obturator mciidn’ane closing the ob- 
turator foramen, and the triangular ligament which bridges across the space 
b(*tween the rami of tlu* ischium and pubes. Th(‘S(* cover the irregular open- 
ings in the bony framework, and transform the lowin’ jnirt of the interior into 
a cylindrical cavity with more or less complete walls, as already mentioned.* 
The muscular structures which pad the inner surface of this framework are 
the pyriformis and obturator internus. They cover the inner surface of the 
bones on their lateral and posterior asptxts, and obliterate the irregularities of 
the bony wall, thus rendering the interior a comfortabh* location for delicate 
<»rgans. 

The s])ace inclosed by these various structures is known as the pelvic cav- 
ity, and may lu* likeiuxl to the short segment of a hollow cylinder, deejun* be- 
hind than in front. It is closc<l in below by the h’vator aui and coccygcus 
muscles, whicli are known as the pelvic diaphragm, but the coccyx and trian- 
gular ligaments must also bo looked upon as forming part of the true floor of 
the s])acc. 

Levator Ani. — ddiis arises from the back part of the ])ubic bone from a 
line of fascia (white’ line, Figs. lo-ltJ) extending from the back ])art of the 
pubes and from the inner surface of the ischial spine. The anterior fibers 
ext(’iid downwanl and inward by the si<le of the jirostate, nu’cting those of the 
opposite side. The int(’rmediat(? fibers slope downward and inward and sup- 
port the r(?ctuni and bladder. At the junction of the rc’ctum and anal canal, 
they form a collar round the gut, which extends downward on its lateral walls 
as far as the external sj)hincter. The ])osterior fibers arii inserted into tluj ano- 
coccyg(*al raphe and the sid(,'s of the co(*cyx (Fig. 15). Jii the female, that 
portion of fibers whi(*h surrounds the prostate in the male are attached on 
either side to the vaginal wall. The nerve suj)t)ly for this muscle comes from 
the fourth and fifth sacral, some branches of the same nerves going to the 
co(!cyg(ms. 

Coccygeus Muscle. — This is a small fan-shapcMl mus(*lc which arises from 
the s])ine of the ischium, extending backward and inward to Ix^ attached to 
tlie sides and anterior surface of the coccyx. The levator ani and c(Xfcygcua 
thus form om* continuous sheet of muscle, which make, as it wore, a bed and 
support for the viscera (Fig. IG). They are both the remains of the tail 
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ninsclcs. In quadrupeds the various components of tlic levator ani arise from 
the hrim of the iielvis, and are inserted into the eoeeyx or eatidal vcirtebrte. 



The stifTuni is seen jibovt^ and the pubis below, while between are tlu* inuselos and fascias j?oint 
make up the pel vie walls and floor. The urethral orifice is seen just behind the pubis and liehind i 
the stump of the rectum; exteiidiiiK from the eoeeyx to the pul)ie bone the levator is seen. 


/, cut surface of the .sacrum, 
pyriformis. 

3, ilij)-pectineal line. 

4, obturator internus. 

5, obturator foramen. 

0, urethral opening. 

7, bulbo-cavernosus muscle. 

3, corpus spongiosum. 

.9, deep layer of triangular ligament. 

10, superficial layer of triangular ligament. 


//, Cowper’s glands. 

/^, transvtTSUs periiiei muscle. 
I,{, sphincter ani externus. 

14 , rectum. 

li), levator ani cut through. 

10\ gluteus maximus. 

/7, pyriformis. 

15, coccygeus. 

19, levator ani. 


With tho Hssiimption of the upright posture, the muscles become modified to 
form one sheet, their origin sinks downward, while they actpiire their various 
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insertions and increase in stren^h, to support the viscera which tend to sink 
downward from gravity, the effect of gravity being markedly increased in the 
upriglit position. In man, traces of the former attaclmieiit of these imiscles 
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Fici. l(h — The Pelvic Floor Lookixo ix from Above. 

The pubis is seen in front, the vertebra beliind and the ilium and pubes on either side, 
y, symphysis. O', obturator internus. 

3, prostatic ur€*thra. 7, levator ani musele. 

3, seminal vesicles. 8, coceyKeus. 

4, rectum. ,9, pyriformis. 

6, cut surface of iliac bone. 10, prostate gland. 


can often he found. The (MX'cvgiuis ami small sciatic ligaments an^ the r(‘]n*e- 
sentatives of the i.scliio coccygeii.s, the lateral ilexors of the tail in lower ani- 
mals Hveith's Embryology 

Pelvic Fascia. — This can be best umler.stood by considering the develop- 
ment of fascia in general. This structure is never d(jvelo|)ed in sheets, as is so 
commonly described, but is merely the portion of mesoblast left over after 
structures have formed 'within it. Thus we sec that fascia must form a con- 
tinuous attenuated spongework, in which the interstices arc fillcnl with struc- 
tures which have become differentiated. We can now understand the intimate 
T(*lations of tlie fa.scia covering the levator and its connections with the pros- 
tate gland, bladder, the vesiciila; scminali.s, uterus, vagina and rectum. With 
the above considerations in mind, we see that the parietal layer of pelvic fascia, 
so called, is merely the internal sheath of the pyriformis and obturator in- 
ternus muscles. The visceral layer, laterally and behind, is the upper portion 
of the sheath of the levator ani, while in front the visceral layer is really the 
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posterior layer of the triangular ligament, wliicli is itself the posterior portion 
of the sheath of the compressor urethra. The fil)rous covering of the prostate, 
bladder, vesiciilaj seminales, vagina, uterus and rectum are thus continuous 
with these muscle sheaths, and form the fascia described as tlie vesical, recto- 
vesical, and rectal layers of pelvic fascia (Fig. 17). The internal and ex- 
ternal capsules of the prostate are so called because a partial line of cleavage 
has been made by blood vessels developing in the inesoblastic spongework. The 



i, blacldor. 

!2t vaa dofon'Mia. 

3, ureter. 

4f seminal vesicle. 

5, obturator internus muscle. 
6’, prostate. 

7, Alcock’s canal. 

8^ levator ani muscle. 

9, rectum drawn down. 

10, i)elvic fascia. 


11, white line f.ascia. 

IfB, obturator fascia. 

IS, anal fascia. 

14 f re(!to-vesical fascia covering levator ani 
muscle. 

15, recto-vesical fascia split and reflected from 

bladder, prostate and seminal vesicles. 

16, recto-vesical fascia forming capsule of 

prostate. 

17, recto-vesical fascia reflected from rectum. 


anal fascia covering the. perineal surface of the levator ani is merely the sheath 
of the under surface of the muscle. 

Peritoneum. — Internal to the fascial lining of tlie pelvic cavity is a com- 
plete covering of peritoneum. This lines the sides of the pelvis, being contin- 
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nous Avitli tlio ])orit(meal of the abdoniiiiiil cavity, and is reflected on to 

the floor of tlic sj)acc, eov(*ring more or less of the pelvic viscera (Fig. 18). 
The peritoneal coverings can he best niulerstood by imagining the peritoneum 
as extending down into the ])elvic cavity as a closed sac, and tlie viscera as 
having been pushed np from below, evaginating portions of the bottom of the 



. Fig. is. — fiXTRAPEKITONEAL SAGrPTAL SECTION OF THE HoDY TO THE LkKT OF THE MeDIAN LiNE. 

The urctor is soon oxtondiiiK down until it ontors the bljiddor. Th«^ vas dofcToiis with tht? poritoneuin 
above and oxtraporitonoal portion of the bjadder below i.s sof*n running horizontally toward the ureter 
and passing in front of it to booomo an ojarulatory duet. Fh(i prostatt; i.s .soon below the bladder and 
botw’een its base and the ureter on the po.stericjr wall of the bladder the stump of the seminal vesicle is 
seen. 

sac and not having been pn.sh(?d np far enough to gtd com[)lete coverings. Thus 
the bladder is covered on its superior surface as far as the apex, on the upper 
part of tlie lateral surface, and covering over tin* basal snrfact? far (mongli to 
cover one tliird of th(i vesienhe .serninalcs. In front, from the apex of tho 
blad<l(;r, it is reflected on to the anterior abdominal wall. Dehind from tho 
base of the bladder it passes backward on to the rectum in tin? male, forming 
the recto-v(‘sical pouch. In the female, it covers the nterns above, in front and 
behind, the two layers meeting laterally to form the broad ligament. From 
the nterns it is reflected on to the rectnin, forming tho ntero-sacral pouch or 
ponch of Douglas. It covers the middle third of the rectum on the anterior 
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surface, (^xteiidina; backward and ii])ward over the sides to the upper third, 
whicli is covci’cmI in front and on the side, tlieucc* l)loudiiig with the parietal 
layer. 

The hlood vessels in the })(ilvis run heneath tlu^ peritoneum. The larger 
trunks, internal iliac and its lateral Inanches, are found on the side wall of the 
pelvis, superficial to the fascia, while the visceral hranches run inward to their 
distrihution h(*tween the ])(Titon(unn and fascia. The sacral nerves, with the 
exception of the ohtiirator, an^ found heneath the fascia, the obturator is super- 
ficial, running h(m(*atli tlie peritoneum, and leaves the pelvis through a sjKJcial 
opening in the parietal fascia at the upper part of the obturator foramen. 

THE PERINEUM 

The perineum is a lozcmgc^-shapcul si)ace hetw(‘en the j)elvic floor above and 
th(‘ cutaneous surface below. It is hounded on the sides by tlu^ rami of the 
pubes and ischium, the ischial tuberosity, and the great sciatic ligament, in 
front by the sym|)hysis ])uhis and behind by the coccyx. Tlu* superficial fascia 
covering this space ])resents certain characteristics of surgical importaiu'e ( Fig. 
It)). It is fatty behind, muscular in front, wluM’e it extends over th(‘ scrotum, 
the niusciilar fibers h(‘ing known as tlxi dartos, and a(*counts for the? rugosities 
in the skin of the scrotum. The inhldle portion is divided ijito two layers, th6 
superficial lay(*r, continuous with fhe su])erficial fascia of surrounding ])arts, 
and a deep layer known as the fascia of Colics. This is attach(‘d on (dther 
aide to the pubic arch and behind winds round the ])oslcrior border of th(» trans- 
v(U’sus ])(M*inei muscle to form a firm atlacdmumt to tlu? anterior layer of the 
triangular liganuMit. In front it is continuous with the fascia of Scarpa on the 
anterior abdominal wall. This fascial connection is very iin])ortant, as it de- 
termines the direction of extravasated urine in cases of ru])ture of the urethra 
anterior to the triangular ligament. The ])erineal sj)ace is arbitrarily divided 
into two portions by a line extending Iransvc'rsely across the space between the 
two ischial tuberosities. This lim^ passes just in fnmt of the rectum, and 
forms the urogenital triangle in front and the rectal triangle behind. 

The Rectal Triangle. — This contains the rectum with its sphincter mus- 
cles, and on either side of it is the ischio-reefal fossa. The latt(*r is a ])yrani- 
idal-shaped s])ace filled with fat which is deriv(*d from the superficial fas(da. 
Crossing the space from without inward, are the* inf(*rior iKunorrhoidal vessels 
and nerves, which come off from the internal pudie artery and nerve as they lie 
on the inner surface of the ischium, in the fascial sheath known as Alcock’s 
canal. The fourth sacral nerve is found in the posterior part of the space, 
while the two superficial perineal nerves arise from the internal pudic and 
run a short distance in the anterior part of the space before they pierce the 
triangular ligament and enter the urogenital triangle. 
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The Urogenithl Triangle. — The two layers of the superficial fascia having 
hecn described, we come next to the various muscles beneath this, which meet 
in the central part of the triangle. This is called the central point of the 



Fig. 19. — Musculau Layer of the Perineum on the Right Side after the Removal of the Super- 
ficial Fascia. 


On tin? left side the muscular layer has been removed, showiiiK the corpus spoiifriosum with its bulb 
and the roots of the corpora cav'eriiosa, wheri’as below the superficial layer of the deep fascia (the tri- 
angular ligament) in seen. 


1, bulbo-cavernosus (accelerator uriiue) muscle. 

2, ischio-cavornosus or erector penis mu.scle. 

5, ischio-<;av(?rnosus or erector penis muscle. 

4, tran.sversus perinei. 

anus. 

0, .sphincter ani externus. 

7, corpus spongiosum. 

8, corpus cavernosum. 

0, Colies fascia reflected. 


10, adductor muscle of thigh. 

11, cut surface corpus cavernosum muscle. 

12, anterior or superficial layer of triangular 

ligament. 

13, tuber ischii. 

, 14 f obturator internus. 

15, levator ani. 
in, gluteus maximus. 

17, coccyx. 


poriiiciiMi, or periiioal body. It is merely a fibrous septum situated a little in 
front of tlie anus, info wbieli are attached the anterior portion of the sphincter 
ani, the bulbo-cavernosus, the anterior fibers of the levator ani, and the trans- 
versus perinei muscles. 
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Sphinctkb Ani. — T he' sphincter ani is a hand of muscle fibers eixtenflinp 
from the coccyx behind to the perineal body in front. It forms a muscular 
(wllar round the lower part of the anal canal. 

Transvkusus PicKiNKi. — Tlicse fibers extend from the ascending ramus of 
iho ischium near the tuberosity liorizontally inward to be attached to the cen- 
tral point of the ])erineuin. 



I'll!. 


L'O. — Antkuiou Perineal Triangle ai-t'er the Removal of the Muscles, the Corpus Sponge 

OSUM AND THE CORPORA CaVERNOS’A COVERING It. 


The urethra is seen near the middle of the trianKle- 


1, corpus spongiosum. 

2, corpu.s cavernosum. 
dorsal vein to penis. 

Jf, dorsal artery to peiii.s. 

5, adduc^tor muscle of thigh. 

superficial layer triiingular ligament. 
7, artery, vein and nerve to bulb. 


8, sphincter ani externus. 
.9, levator ani. 
fO, gluteus maximus. 
if, urethra. 

12, tuber ischii. 

12, anus. 

IJi, urethra. 


IliTi.no-eAVKUNosi's. — Tlie hullKwaveruosua is a muscular sheet covering 
the bulb and extending on to the corpus spongiosum. It arises from the central 
point of llie perineum, and from a tendinous septum formed by the union of 
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tlic two muscles. Some t)f tlie fibers eomjiletely encircle the bulb, meeting 
those of tlie opi^osite side; others (‘xtend forward and enclose the corpora cav- 
ernosa; while the j)ost(‘rior libers are attached directly to the triangular 
ligament. 

Jsni U)-(’AVi:i{N<)srs Mrsem-.s. — riiese mus(*l(‘s arise (»n (dtlier side from the 
inner surface of the ischial tuberosity. They extend forward, completely cov- 



Fig. 21 . — The Outer Layer of the TRiAX(;uE\n T 

THE Sl'Af'E liETWEEX THE Two 

D, dor.^nl nervt* of pmis. 

E, <lor.sal artery of ijciiis. 

/■’, dorsal vein of pj-iiis. 
f urethral opeiiiriK, 

7’, anterior layer of triari^^ular lir:ani(*nt. 

L, posterior layer of frianttular li*'anic*iit. 

M, ecjmpressor unithrai inusele. 

G, C’owper’.s eland. 

K, duet of Cowper’s gland. 

.1, internal pudic nerve. 


.HiAMEnt on ihe Hioiit Side, and on the Leit 
Layers ok ihe Ligament. 

B, inti’rnal pmlie artery. 

(\ internal pudie vein. 

/, vein of eorpus (•avt'rnosuni. 

3, artery of corpus eavernosuni. 
d, nerve* of <M>rpu.s eavernosuni. 

.Y, nerve of hull). 

F, artiTy of bulb. 

Z, vein of bulb. 

P, pubic rami. 


ering* the crura of th(; jieiiis and are attached to the corpora cavernosa. These 
various mnstdes divide the urogtmital triangle into two lesser perineal triangles, 
the boundaries of wliich are the bulbo-cavernosns mustdes on eith(*r side and 
the transversiis perinei muscles iMdiind (Fig. 10). At the bottom of this 
perineal triangle is found a dense librous structure on which these* muscles seem 
to r(*st. This fibrous structure i.s the anterior layer of the triangular ligament 
(Fig. 20). As we have seen before, this is on the same plane with the bony 
wall of the p(‘lvis, and is attached firmly to the rami of the pubes and ischium, 
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while behind it receives a firm attachment to the fascia of Colics (Fig. 20). 
It is perforated at its posterior part by the urethra, and a short distance on 
either side of this the artery of the bulb comes tlirough. About half an inch in 
front of the urethral opening, it is pierced by the internal pudi(^ artery and 
dorsal nerve of the penis, while the su])erlicial perill(^al vessels and nerves enter 



3 4 n o 7 ' 

Fig. 22. — Tuk Malk Pkuinkum aftkii the Removal of the Deep Layer of the Triangular 

Ligament. 

TTt'iP w(* th(^ other sido of the luvator aiii muscU* to that sliown in Fig. 16. 

/, urethra. glutous nuixirmis. 

S, triangular ligauKUit. 7, groat saoro-soiatio ligament. 

3, obturator intornu.s inusolo. 8, dorsal voin of penis, 

lovator ani niusolo. 0, rooto-vosioal fasoia. 

sphinctor ani oxtornu.s. tO, capsulo of prostate gland. 

the urogenital triaugh* by jiiereing its base (Fig. 21). The deep or superior 
layer of the triangular ligament, as we have seen, is merely a portion of the 
pelvic fascia, but between the so-called su])erior and the anterior or triangular 
ligament proptu* is a dtvfmite space. The structures found in this interval arc 
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the urethra, surrouu<le<l hv tlie compressor iirethiw muscles, OowjKn-’s glands, 
the internal pmlic artery and dorsal nerve of the penis, the artery to the bulb, 
and the dorsal vein of the penis whicli has entere<l this s[)aoe by passing back- 
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Fi«. 2.‘i. — T he Pf.iuneum in the Female ai-teh the Removal of the Lakia. 


On the right beiieatli tlie deep layer of the superficial fascia the nuistailar layt'r is seen, and on the 
left side, after removing the muscular layer, the corpus cavernosum, vaginal bulb and tlie superficial 
layer of the triar;gular ligament are seen. 


/, clitoris. 

(/olles’ fiiscia reflcjctcd. 

3y bulb of vagina. * 

4, corpus cavernosum. 
opening of vagina. 

0, adductor muscle. 

7, cavernosum muscles — ischio-caverno.sus. 

5, superficial layer of triangular ligaiiiiuit. 
.9, tuber ischii. 

10, levator ani. 


1 1 , obturator internus. 

12, gluteus maximus. 

12, coccyx. 

14^ urethral opening. 

15, iscdiio-bulbosuH (si)hinctcr vaginae). 
Id, vagina. 

17, corpus cavernosus muscle. 

IS, transversus perinci. 

If), anus. 

20, sphincter ani (‘xternus. 


ward tlirougli a small optmin^ hotween tlie anttn’ior triangular ligament and the 
siibpiibic ligament (Fig. 21). 

CoMPUEssoR IjRKTjiit.E. — Tliis arisos from the inner side of the ischio- 
pnbie rami on citluT side, the two mnstdos meeting in th(^ mid liiui and inedos- 
ing the urethra. The larger body of the muscle is inserted behind the urethra. 
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Just below this muscle is a group of muscle fibers arising from the ramus of 
the ischium and continuous with the comprcssory urethra at its insertion; this 
is called the transversus perinei profundus. Soiuetiines muscular fibers (com- 
pressor veiue dorsalis) from the anterior ])ortion of the biilbo-cavernosus nms- 
cle pass obli(]uely outward and forward, inclosing the entire circumfiu’encc of 
the root of the penis and the dorsal vessels. 

iNTEKNAn PuDic AuTEiiY. — The internal pndic artery arises from the an- 
terior division of the internal iliac, passing out of the ixdvis through the small 
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Fig. 24. — Antkkiuu Layeu of the Thiangulah Ligament in the Female, after the Removal op 
THE External Genitai^, the Superficial Fascia and Muscles. 

The uriniiry iind vjigiiinl passages arc seen. It corresponds to Fig. 20 in the male. 

1, urethral opening. 6*, levator ani. 

2 ^ vagina. 7, sphincter ani externiLS. 

S, tuber isehii. .S’, glutiais maxinius. 

4, adductor muscles of thigh. .9, coccyx. 

f), HUperficaal layer of triangular ligament. 

sciatic notch; it crosses over the spine of the ischium and enters the perineal 
space, running along the ischial tuberosity in the fascial sheath known as Al- 
cock’s canal. This is situated about an inch and a half from the lower border of 
the ischial tuberosity. It ascends to the inner surface of the ramus of the pubes, 
and about one half inch below the symphysis pubis pierces the triangular liga- 
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iTient and is continncd onward to the dorsal artery. Its brandies arc inferior 
h(Mnorrhoidfd, siiperfidal and transverse ])(n*ineal, arhTV to tlie Imlb, and artery 
to the (*orj)iis cavernosiis. 

Intkknai. J^udk: Xkkve. — This arises from tlic sacral plexus and follows 
ih(j same course as the artery, the nerve being situated usually above. As it passes 
ovi*r tlui ischium, it divid(*s into two branches, the perin(*al, and dorsal nerves of 
tlu' penis. The ])(‘rin(*al nerve breaks up to supi)ly the small perineal nmsdes 
])reviously d(*scribed, and the two superlicial ptu-ineal nerves supply the skin ov(T 
the part as far forward as the scrotum. The <Iorsal ntu've of the ])enis is contin- 



6 0 7 8 ’ 
Fig. 25. — The Deep Layeu of Muscles Forming tub Floor of the Pelvis in the Female from 

THE UUT.SIDE. 

The urethral and va/{inal opcninf;.s are .seen. It re.senihles Fig. 22 in the male. 


1, urethra. fi, v.uvvyx. 

2, addutrtors. 7, sphincter ani. 

2, tuberosity of iseliiuni. 8, levator ani. 

4, obturator intt'riiu.s. ’K great sacro-sciatie ligament. 

.5, gluteus rnaximus. 


iH“(l finward with the internal pndin artory and dorsal artery of the penis. Fig. 
22 shows a <lec!p disseetirni of porinenrri after removal of triangular ligament. 

Female Perineum. — In the female the perineum is divided into urogenital 
and rectal triangles, as in the male. The rectal triangle docs not diflFer in any 
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way from that found in the male. In. the urogenital triangle the vagina makes 
some alteration in the relation of the parts. The isehio-bulbosus muscle is 
found in two separates parts (fovering over IIk; hnlh as it lies at the sides of the 
vagina (Fig. 23). The vagina also makes a cleft in the triangular ligament, 
which structure in the female is of less d(‘nsity than in tla? male (Fig. 2+). 

Fig. 25 sliows a deep dissection of female perineum after removal of tri- 
angular ligament. 

THE KIDNEYS 

The kidiK^ys are the glands which secrete the urine. They are situated on 
the posterior abdominal waU behind the peritoneum, between tla^ n])per border 



Fia. 26. — The Postcuiou Suufaces of the Kidneys and theiu Relations to the Ribs. . 

(Rociiiiiicr.) 

of the twelfth dorsal and middle of the third lumbar vertebrje (Fig. 20). The 
right kidney extends to the lower border of the ehiventh rib; the left is placed 
somewhat higher, and its upper pole may rest on the eleventh rib. Below, they 
are both separated by a short int(»rval from the cri?st of the ileum. The kidney 
is a bean-slia})ed body, four and one lialf inches (11.2 cm.) in length, two and 
one half inches (0.2 cm.) in breadth, and one and one half inches (3.7 cm.) in 
thickness. Its weight is about four and one half ouik'cs.^ 
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Relations of the Kidney. — The kidney hiis an anterior or visceral surface, 
a posterior or inuscular surface, an internal Iw^rdcr or liilns, and an external 
border. Tlic upper and lower ends of the kidney arc called respectively the 
ii])p(*r and lower ])ol('s. 

The (oilrrior ,<iurfac<i of the kidney looks f(»rwar<l and slii»’htly outward, and 
is partly covenMl by p(‘ritoneinn. On the right side, it is in relation above with 



Fig. 27. — The Relation of thk Kidneys and Suprarenal Capsules to the 'Pissuks in 

Front of Them. (Morris.) 


/, caval area. 

H'a.stric area (peritoru'al). 

J, heiiatic area (iioiiperitonoal). 

4, KRstric area of .spleen. 

o, duodenal area (noni)eritoneal). 
0, .splenic artery. 

7, liejaitie area (peritoneal). 

5, pancreatic area (nonperitonf*al). 


fJ, duodenal arc*a (nonp<*ritoncal). 
to, colic area of .sph'cn. 

Jl, nar.socolic area. 

12, colic area (nonp»Tit«)in'al). 

14 f mi'socolic area. 

Jft, urct(*r. 

JS, aorta. 

20, vena cava. 


the right sn])rareiiiil body, wliieh extinids fartli(*r down tlie anterior snrfaec on 
the right than on tlie left (Fig. 27). The ont(*r thri't* fourths of th(‘ upper 
half of the kidney lies behind the liver ainl is eoven^d hy ])(*ritonenni. Tlie 
enter three fourths of the lower half, just below the htijiatic area, is behind the 
a.scending colon and the ni(»socolic area and is not covered by ])erit<)iicnin be- 
neath the colon. The inner (piarter of the organ is bcliind the dnodennin, and 
is nonperitoneal as is its colic area. The small area on the internal as])ect of 
the anterior surface of the iipjicr third of the kiiliuy is in relation with the 
inf(‘rior vena cava. 

The anterior surface of the left kidney is in relation above, for a small 
space, with the left suprarenal ( Fig. 27). The upper fifth of the anterior s::r- 
facii lies Ixihind the stomach, and is covered by peritoneum. The middle two 
fifths is behind the pancreas, nonperitoneal. The lower two fifths lies bcliind 
the colon and mesocolon, the latter being peritoneal. A narrow strip of the 
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anterior surface in its outer part is in apposition with the renal surface of tlie 
spleen, and connected to this organ by the lieno-renal ligament. 

Tlic posterior surface on both sides in its upper third rests upon the 
diaphragm, the twelfth rib crossing behind this (Eig. 2S). BcMwceu tlio dia- 
phragm and the lower ribs, the pleura extxmds for a considerable distance Ix;- 
hind tlio kidney. The inner third of the lower two thirds lies u])ou the psoas, 
the middle third on the quadratus lumborum, and the outc^r third r(*sts upon 
tho tendon of the transversal is. Tlie last dorsal ilio-hy])ogastric. and il(M)-in- 
giiinal nerves pass in a direction downward and outward b(‘hind the kidney 
on both sides. Tho external arcuate ligament and transverse ])rocesses of tho 
tipper tlir(*e lumbar V(?rt(*hrie ]i(* 
immediately beliind tlie museular 
bed of tlie kidiu^y. 

outline: of I2I»} riq 

Jfrnnl 
artery 

Renal 
vein 


Pelvis 


Ureter 


Fuj. 2 S. — Tiik Relation of the Kidneys Fio. 29. — Median VEUTiCAii Sechton of the Rioiit 
TO the Tissues uehind 'Fhem. (Morris.) Kidney. (Poirirr.) 

1, transverse^ processes of tlu^ first and see- Tho renal arti'ry and vein, the interior of the pel- 

ond lumbar vertobrie. vis, calicos, the ureter, tho papilhc and pyramids aro 

lino indicating outer border of tiuadratus s(*en. 
lumborum. 

The timer border of the kidney in its middle part consists of an anterior 
and posterior liji, forming a fissure which is known as the hilum. In a space 
Indweeu tlu^so lips, which (»xtends into the kidney substance for a short dis- 
tance, is the renal sinus, and lierc the blood vessels and nret(*r enter the kidney 
(Fig. 2t)). These vascular structures are known as tlu? pedicle. 

The relations from Indore backward arc vein, artery, ureter. From above 
downward tho relation is artery, vein, ureter. The upper pole of the kidney 
supports the suprarenal body posteriorly. It is in relation with the inner sur- 
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face of the twelfth rib, or on the left side may lie in front of the eleventh. The 
diaphragm and pleura intervene between the kidney and the bone. The lower 



pole reaches about two inches from the iliac 
crest and is situated farther from the median 
line than the upper pole. 

The external border of the kidney is 
formed by the meeting of the anterior and 
posteidor surfaces, and rc^sts upon the tendon 
of tluj transversalis. The kidiu^y is (dosely in- 
vested by a fibrous capsule, which, winding 
round the lips of the hiluni, lines the renal 
sinus and also sends prolongations over the 
v(‘ssels and ureter. 

The Pelvis of the Kidney. — This arises 
from the kidney sinus by a s(»ri(*s of small 
tub(‘s, eight to twelve in number, called calicos, 
surrounding one or more papilhe. These fuse 
into one, two or three largcu* ducts, which in 
turn unite to form the pelvis. Tliis coiie- 
sha])e<l duct extends inward and downward, 
decreasing rapidly in siz(j to IxK'ome continu- 
ous with the upper end of the ureter (Fig. 

Perirenal Tissue. — When the kidney de- 
velops, it grows out as an evaginalion from 
the Wolffian duct. This diverticulum extends 


Fig. 30. — The Renal Fascia afteu 
A Sagittal Incision Through the 
Kidney. (Testut and Jacob.) 

I, kidney with its .sinus. 

2^ suprarenal capsule. 

3, perirenal fascia in front of kidney. 

4, perirenal fascia behind kidney. 

6, common insertion of its two leaves 

into the diaphragm. 

6^ fatty capsule. 

7, pararenal fascia. 

8, opening below the two layers of 

perirenal fa.scia. 

0, diaphragm. 

10, twelfth rib. 

II, quadratu.s lumborum muscle. 

12, trrest of ilium. 

13, parietal peritoneum. 

14 * Hdipo.sft and cellular tissue in the 
iliac fossa. 


into the surrounding mesobhistic tissue, a por- 
tion of whi(!h becomes diff(u*(mtiate<l to form 
the kidney cortex. I'lie part of the mesoblast 
that remains outside the cort(»x forms tluj peri- 
renal tissue. This remaining spoug(*work be- 
comes filled with fat and surrounds the kidney, 
being thickest above, behind and externally. 
As we see from this mode of formation, no 
special ligaments are developed to hold tla^ kid- 
ney in place, although by special dissection 
some of the fibrous tissue may be described as 
such. 

This surrounding tissue above is car- 
ried upward to the diaphragm (Fig. 30), 


internally over the spinal column (Fig. 31) to the oppo.site kidiujy, while 
below it extends on the posterior abdominal wall as far as the iliac fossa. 
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Below it (loos not form so markedly a closed sae as it does oyer the upper part 
of the kidney. This is due to tlie fact that the kidney originates below and 
travels upward as it develops. The chief agents in maintaining the kidney in 
its normal ])ositioii are tlie intra-abdominal 
pressure, tlie attachments to the various vis- 
cera, and to some extent the j)erirenal tissue. 



Fi«. 31. — Tiik Renal Fascia after a Horizontal In- 
(jLsioN Through the Kidney. (Tostut.) 


XX, tlie median liiK^. 

/, the kidney, 
aorta. 

2', inferior vena cava. 
iJ, ixa’ironal fascia. 

4, iiostca’ior leaflet of perire- 
nal fascia. 

J, anterior leaflet of perire- 
nal fascia. 


0, (J, fatty capsuh^. 

7, pararenal f.at. 

8, parietal peritoneum. 

0, vertebra. 

10, iisoas muscle with its ajm- 

neurosis. 

1 1 , (piadratus lumborum with 

its aponeurosis. 


Flo. 32. — Sagittal Section op the 
Kidney. (Henlc.) 
u.t, uriniforous tubes. 
c.t, cortex with pyramids of Ferrein, 
m, pyramids of Malpighi. 
i, column of Bertini. 
p, papilla. 

r, calyx embracing papilla. 
irt.r, medullary rays. 

P, pelvis. 

II , ureter. 


Structure. — The kidney on section shows an outer cortical layer called the 
cortex, and an inner called tlie medulla (Fig. 32). The medulla consists of 
pyramidal masses, eight to twenty in number, with their base toward the cor- 
tex, called jiyraniids of ilalpighi. Their apices form small prominences (renal 
jiaiiilhe) which project into the renal caliccs, and contain the orifices of the 
kidney tubules. Between the jiyramids are found the columns of Bcrtini; 
these are processes from the cortex and contain blood vessels, lymphatics and. 
nerves. 

At the bases of the pyramids in the cortex, are seen the medullary rays 
which are inade up of the cortical portions of the straight collecting tubules, the 
descending and ascending limb of Henlc and blood vessels. The areas of cortex 
between these rays are known as the labyrinth. The pyramids of Ferrein are 
seen at the periphery of the cortex and lie external to the mediillary rays and 
labyrinth. 
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Tlic kidney snl)stau(*e is made up of small tubules, wliieli consist of a base- 
nu*nt membrane lined with epitlielium and separated one from the other by 

(•oniuetive tissue. The tubules 


Fig. 3a. — M .vlpighian ('onri;.scLK. 


V^'SSel begin as blind dilated extrem- 
K labyrinths and 

form what is called the cap- 

sule. This is surrounded by 

-(jlOMe)ruluS. ea])illary blood vessels, 

whiidi in turn are covered 

by a thin reil(*eted ]ay(*r of 

?ApsuIa^oF th(» eapsul(\ Tlui ca])illaries 

TSokirAiAts/ an? thus inclosed between the 

scLK. two layers and the wliole is 


CapsuIb^ oF 

TSot^MAAf^ 


VS 



Fk;. 3 4. — ScHKME OF TTIB Rknal Tudks and Blood Vesskls (from Wilson: modifircl from Kloiii). 

On thi- loft of tho fijairo the arranKcmiMit of the blood vess(?ls of the kidm^y i.s shown, on the right thr 
eourse of the uriniferous tubules. 

\.s, vena* st( llatie of Verheyen. A, cortex. descending limb of loopec 

?./, interloliiilar veins. B, boundary zone. tubule of Ifenle. 

j.r, ven.'f; recta;. C, papillary zone of medulla. f!, bend. 

veins of merlullary part. a.rx', superficial and deep layers 7, S, .9, asc(;nding limb. 

'}.p, v«;ins of papilla*. of cortex, free of glomeruli. 10, irregular tubule. 

7.1, interlribiilar artery. ], Malpighian capsule. t/, secrond convoluted tubule. 

7 , glomerulus. 2, neck. junctional tubule. 

rt.r, arteriie rectre. !i, first convoluted tubule. collecting tubule. 

H.m, arteries of medullary part. spiral tubule of Schachowa. 1/f, excretory tubule. 
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called a Malpighian corpnscde (Fig. 33). The first part of the tubule lead- 
ing from the capsule is the first convoluted tubule ; it passers through the 
lahyrinth to the niedullary ray and becomes the spiral tubule. Thence it ])asses 
into the intermediate zone, then straight through the pyramid toward the apex. 
This part is known as the descending liud) of llenle’s loop. Near th(j apex 
it bends around, forming tlu^ loop of Jlenle, and pass(‘s upward through the 
pyramids, through the intermediate zone into the medullary ray, as the ascend- 
ing limb of llenle’s loop. It now continues its courses to the labyrinth as the 
irregidar tubule, becoming more uniform within the labyrinth; this portion 
is known as the second (fonvoliited tubule. 

This cuds ill tlie junctional tubule which, 

])assiug into the medullary ray, joins 
the collecting tubule. The (!oll(H*ting tu- 
bul(» is made up of several rcmal tubul(‘s 
and ]uirsues a straight courses to the ap(‘X 
of th(^ pyramid. Jlen^ several unite to 
form one (‘xcretory duct, which opens 
at the renal i)apilla‘ in the kidney sinus 
(Fig. 34). 

Blood Supply. — The kidney is sup- 
])lie(I wilh blood by the renal artery. The 
chief function of this artery, however, 
is not to nourish the gland but to allow 
the various prodiu'ts of metah(»lism in the 
syst(*mic circulation to be acte<l upon by 
till? kidney. 

Tjik liKXAL Aktkijv . — 111 the sinus, 
the artery subdivid(*s into a fan-sha[)ed 
])lexus, as seen in Fig. and the ter- 
minal branches enter the j)rojectioiis ])ro- 
duced by th(^ columns of Hertiiii (Fig. 

3.")). On entering these, at their cen- 
ters, the arteries at once bifurcati*, so 
that each division skirts the boundary of 
a pyramid. Kach pyramid is su])plied with four or five arteries which travel 
along its surface until the base is reached (lobar or ijeripyraniidal arteries). 
At the bases, they give transverse arched branches which anastomose with 
similar branches from other lobar arteries, and form the suprapyramidal arch 
or plexus. The meshes of this network surround the base of a jiyramid 
transversely like a collar. hTom this network arise a number of arteries 
dir(H*t(Hl toward the fibrous capsule, usually between two pyramids of Ferreiii 
(Fig. 30). 



Fk;. 35. — Thk Ricnal Auteky and Its 
Ruanciies. (Trslut.) 

Rijjjht kidiioy. Sagittal section seen from 
the front. 

/, capsule. 

2 , pyramids of Maliaghi. 

3 , 3 , columns of iJertini. 

4 , renal artery. 

5, its posterior branch. 

6*, its anterior branch bifurcating. 

7, pen|)yramidal arteries. 

.V, renal pelvis. 

0 , ureter. 
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Tlieso arterioles, known as the iutcrloLular vessels, end in the capsule in 
eajisnlar brandies,'' sonu' of wliieli perforate into the perirenal fat. The in- 
terlobular vessels, however, give off lateral brandies all along their route 

tlirongh the p a r e n c h y ni a , 
wliidi (Uid in tlie afferent ves- 
sels of nunicrous ^Malpighian 
tufts. 

The glomerular capillaries 
are twisteil around each other, 
forming the lobulated tuft de- 
scribed above, and end in an 
effenmt arterial cajiillary. 

Leaving tlie glomeruli, tlic 
efferent capillaries jiass toward 
the convoluted tubules and 
the ])yramids of Ferrein, and 
form a lu^twork which sur- 
rounds and supplies all the 
cortical tubules. In the me- 
dulla, the straight tubules are 
ft)und ac(*ompanied l^y parallel 
capillari(‘S — tlie arteria‘ recta* 
— which are jiroliably also de- 
rived from the efferent capil- 
lari(*s t)f the glomerulus. The 
arteria* r(*cta‘ form a rectangu- 
lar n(*twork about the ])apillary 
orilice of the collecting tubule. 
Abnormalities of the Kidneys. — ( 1) Lom])lete absence of oue kidney. 

(2) OiK^ kidney very small ami atropliie<l, the other hy|)ertrophied and 
very large. 

fJl) f.obulation, smdi as is s(*en in the fmtus and in some of the lower 
animals. 



Fig. 3G, — Sciiematk! Dhawing Showing the Theory of 

THE AUHANiiEMKNT OK THE Va.SCUI.AU AltCIIES OVER THE 
PYItA.MlD.S. (Tostut.) 

two Malpijjjhian pyraiiikLs. 

2, sinu.s of tt»r kulncy. 

3, columns of Uertini. 

Jf, arterial arch(\s, 

6, venous archc.s. 

6*, branches of the renal artf'ry, 

7, branche.s of the renal vt'in. 

8, interlobular arterie-s. 

9, interlobular v<*iiis. 

10, clireet (straight) veins. 


(I) Horseshoe kidney, the two kidm^ys being fused together at the lower 
pole. 

(5) Ahiiormal position, one kidn(*y, nsually the left, may he ])laced very 
low, <»i)posile the saero-iliac syiicljoiidro.sis, this being the location of its early 
origin. 

(b) More than one renal artery may be present, or the main artery may 
break up lielc^re it enters tlu; sinus. 
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THE URETER 


The ureter is a fibro-miiscular canal, wliicli conducts the urine from the kid- 
ney to tile bladder. When in situ it measures about fifteen inches (37 cm.) 
(Eig. 37). 



FlU. U7. — SlIOWINQ THE Rkl,\TION8 OF THE UrETEU TO THE InFEHIOK PoLE OF THE KiDNEY AND TO 

THE Blood Vkssjels of This Keoion. (Pliirtinaiiii.) 


Ou both «i(l(*s, it lids on tlio psoas muscle behind the peritoneum (Fig. 38), 
and is crossed ohlitpicly by ovarian or spermatic vessels. Tlie geiiito-crural 
nerve passes behind it on both sides, in a direction from within downward and 
outward. On the right side, the duodenum lies in front of its comnienceTnent. 
l^ower down it is crossed by tin? ileo-colic artery and the root of the mesentery. 
On the left side, the left colic artery and the mesentery of the pelvic colon pass 
in front. 
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Crossino- |Ii(» pelvic brim at the bifurcation of tbo common iliac or at the 
commeiiccMiient of tlic external iliac (Fig. 30), it passes down from the side 
wall of the i^elvis in a curved direction, the convexity of tlie curve being back- 
ward. Ft passes oviu- tlu' obturator nerve and artery and obliterated hypogas- 
tric artt'rv, as tluw run forward on the side wall of the pelvis. At the spine 
of tlie iscliium, it crosses inward ov(U* the floor of tlui ]Hdvds and is crossed by 
tbo vas d('f(U*ens near its termination. As it enters the bladder, it lies in front 
of the vesiciilie seminales and is surrounded by veins continuous with tbo 
vesical and ])rostatic jdexus. As they enter tbo bladder, the two ureters are 



I’ui. — A SAfJiiTAL SKrTioN <IF THK Pklvih TO THB Lkkt OF THK Median Link. (Aftor II{irtTnaiiii.) 


On the* riKht tho i)(;ritoii(*uni is soon intaot with tho urotor oiitsiih* of it, wlioroas on tin* loft the oxtni 
ixrritonoal tissue and the ooninioii iliae liranohiiiK into the external and internal iliae l)ranolH*s arc* seen. 
If the two sides were brought tog(*thor th(^ ureter would ooeupy tht; spaoc* at the hifuroation of th(! 
oonmion iliae. 


pliicctl iilmiit two iiu,-lics (o <-in.) apart. Tliey run from tlio l)la(l<ler wall in 
iin inwani dirirtion for tliroo (piartcrs of an inch (1.87 cm.) (Fif^. 40), and 
o|nn on tlic internal jmrfaco hy two valvular slitlikn orifices which in the empty 
Madder arc ahont, one inch (2.5 cm.) apart. In tho female, tho pelvic portion 
of tlie, meter lias soniewliat ditferent rehitions. As it runs down on tho side 
wall of the yielvis, it produces a ridfre in the yieritonenm, whieh forms the pos-. 
tm'ior hoiindary of a small fossa (fossa ovjiriea) in whieh the ovary lies. Hio 
np])er and anterior honndary of tliis fossa are formed, hy the external iliac. It 
then yiasses inward underneath the broad ligament, jtassing over the vault of 
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the lateral fornix of the vagina about a quarter of an ineh (O.G ein.) from the 
lateral border of the cervix uteri. Near its termination it is crossed by the 


uterine artery (Fig. 41). Its course Avitliin the 
bladder is the same as in the male. 

Structure. — The wall is eomjiosed of an 
outer librous layer, then a middle muscular 
layer, the muscular coat being in three strata. 


Ulero~v:tgiml pkxus 
Uterine rein 
L. 

Posterior uterine vein 
Ureteral artery 
Ureteral artery 

Vesicthtaginal pleiui 
Anterior uterine vet n — - ‘ 

Cervieo-vaainnl artery 

Vajinal artery 



Fia. 41.— Schematic Drawing op the Relations of the Ure- 
ter TO THE N KCK OF THE UteRITS AND ItS VESSELS. (PoirilT.) 

L.L, is a line drawn just below the uterine isthmus. The 
striations below' this roi)rc.sent the vaginal wall. The outline of 
the cervix uteri is indicated in this ar(*a by a dotted line. An 
arch in front of the cervix and vagina represents the outline of 
the bladder wall through the sides of which the ureters an* .seen 
to extend. On .the right .side of the cervix about the ureter, the 
uterine and vaginal arteries and veiiKS are .seen. The uterine artery 
and vein puss in front of the ureter. 


The middle libers an? circular, the outer ami 
inner longitudinal. Inside of the muscular 
coat is the mucous meml)rane, the epithelium 
of which is the same as that found in the 
bladder. 

Caliber of the Ureter. — The caliber of tlu* 
ureter i.s. not uniform tliroughout its e.xteiit. 
At its junction with the pelvis, its diameter 
is about 0.2 mm. From tliis jioint ou it grarln- 
ally dilates until it readies a diameter of 8 mm. 



Fig. 42. — Shape of the Right Uue- 

TEU AFTER 1t HAH HEKN I.NJECT- 
ED WITH 'I'aLLOW. (Tcstut.) 
f , pi'lvis of kidney. 

2, infundibuluin. 
narrowing. 

4, wide or abdominal portion. 

bend at pelvic brim. 
a, narrowing at brim. 

7, w'idciiing in pelvic imrtioii. 

«V, !), external iliac artery and vein. 
If), ve.sical orifice. 


As it ])asses from the abdomen into the pelvi.s, its diam(‘ter is about 4 mm. 
From that point to its termination there is a slight gradual decreasi* in its 
caliber f Fig. 42). 

Variations. — The ureter i.s sometimes double at its comiiKmcemeut ; some- 
times it is double throughout its course. In rare cases, one ureter may ojieii 
into the vagina or urethra. 
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THE BLADDER 

The bladder ia a iniiscidar pouch which acts as a temporary reservoir for 
tho nriiie. its cajiacity varies in different individuals, hut an average is about 
twelve ounces. It is situated in (he anterior part of the yiclvic; cavity, behind 
tlie symphysis pubis and the retro-pubic pad of fat, and in front of tlie rectum, 
from wliich, in the male, it is sc])aratod by tho vesicuhe seminales and the ter- 
minal portion of tho vas deferens, in tho female, it is so])arated from the rec- 



^1(1. 43. — Bladder But Slicjutly Dilated on Sagittal Section, Showing Its Apex 

AND Base. (Poirier.) 

/, vjis deferens. 5, .seminal vesicle*. 

3 , lletzins space. 6’, prostate. 

.i, plexus of Santorini. 7, transverse deep p(‘rineal muscle, 

retro-vesical fold. tV, transverse superficial iierineal niu.scle. 

tinn by llie iikTus iiiid ii])]K'r jiart of tho vagiiiii ( Kiji;. 47). It prosents varying’ 
forms and relations a(*eording to wlitdlier it is distended or (*mply. 

Relations. — TIk* blad<ler lias an apex and live surfaces; tluy are a superior 
or abdominal, a ])ostero-inferior or basal, antero-inferior or pubic and two lateral 
(Fi^s. 4J5 and 44). v 

The apex looks upward and forward and is connected to the abdominal wall 
by a libro-miiscidar ('ord, the nraehns. On either side of it arc the obliterated 
hypogastric arteries wbieb pass upward from the sides of the bladder. 

Hie superior or ahdomijial. surface is entirely covered by peritonenm and 
extends antero-posteriorly from the apex to the base. Laterally it is separated 
from the sides of tlui bladder by the obliterated hypogastric arteries (Fig. 4.5). 

' The anicro-inferior or pubic surface ( Figs. 40 and 47) is that part of the 
bladder in relation with the symphysis pubis, the triangular ligament, internal 
obturator muscles and the anterior portions of the levator ani. It looks down- 
ward and forward, and is not covered by peritonenm. 
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The ha^ic or fundus (clingraiinnatic view) looks doAviiAvard and backward 
(Fig. 48 ). Ill tlie nude, it is in relation to the reetnin, from wliieli it is sepa- 
rated by a reflection of tlie recto-vesical fascia. In the female, the base lies in 
contact witli the np])er part of the anhudor wall of I be vagina and the cervix 
of the nterns. 

The lainvl surfarrs or sid(‘s ( Fig. 48 ) are in relation to tlu‘ levator ani 
and obturator inleriius muscles with their fascial coverings. The sides are 



Fn;. 44. — VKUTirAL TKAX-svEn.-^iK Sk<’tiox of Pklvts jrsT i.v Fkont of the Inteuxae Meattth Show- 

l.NO THE 'rmOONE A.M) THE FUETHHAE OkIKK’KS. (l*«)ilicr.) 


1, in'fk of l)la(l<UT. 
urotfial nrific<‘. 
hlaUdcr. 

4, lateral liKarncnt. 

/), obturator fa.seia. 
f/\ levator ani fascia. 

7, obturator iiitreiuis muscle. 

5, levator ani muscle. 

0, pelvic layer »)f fascia. 

10, lat<;ral prostatic fa.seia (capsule). 


II, extcaisicm of ischio-rectal foss; 

I^, internal pul)ic artery. 

io’, deep trarisversf* perinei mu.scle. 

14 , ischio-pul>ic ramus. 

/o, corpus cavernosiiiii. 

Jf!, ischio-c.averno.siis mu.scle. 

17, bulbo caverimsus artery. 

15, bulbo caverno.su.s mu.scle. 

10, membranous urethra. 

:10, bulb of the urethra. 


crossed oblitpiely from below, upward and forward, by the oblilerattMl hypo- 
gastric artery. Above and btdiind thi.s cord, the bladder is cov(*red by peri- 
toneum, while l)clow and in front, it is covered by recto-vc‘sicid fa.seia. 

That portion (»f the* bladd(*r immediately around the internal uretliral 
orifice is calUrd the ‘•neck.’” in the male, it rests U])on t\\o |)rosfate and 
conne(?t.s widt the urethra passing through it, but has no detiiiite anatomical 
limits. 
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The Distended Bladder. — Wlien tlie bladder is distended, tlie various bor- 
ders and surfaces are obliteratcMl so that the bladder assumes an oval shape 


(Fig. 40). The su])erior sur- 
faeo, upjier part of the infra- 
lateral and upper part of the 
basal surfaces, take most ])art in 
the distent ion, and the lateral 
and posterior borders are ol)lit- 
crated. The superior surface, 
from being almost a flat ])Iane, 
assuiiK^s varviiig degrecjs of eoii- 
vexity until it eom(»s to r(»prcs(mt 
a segment of a s])herc (Fig. 40). 
The peri I oiiea I reflcjetion from 
the a])(‘x is earri(*d U])ward with 
iuereasing distention until it may 
1)0 from ono to two inelies ( 2 )^ to 
5 e.e.) above the symphysis, thus 



Fio . -1 .5 . — The Pk rtton k a t. R k f i.e( ;ti ( )N o s 'I’H e Si de op 

THE HlADDICU ALONO THE CoiMtSE OF i’TIE IIyPOCJAS- 


niark(Mlly inen'asing the area of 
the prevesieiil s|)a(*(?, or S2)aee 
of lietzius. Laterally, the 2)eri- 
toneal reflection from the side 
wall of th(; ])elvis is also (devated. 
.Behind, its alteration in position 


Title Atiteuy, as Seen in the N ew iu>kn. (Testiit.) 

Thisartory in tho adnlt is o})Iit(*ratod in the creator 
jiart of its <^oursf*, lorining a coni. 

A, .suiMTior posterior part /, vcsico-rcctal pt'ritoncuin 
of tho bhuldiT covi'HmI forming; cul-ilc-sac. 

by peritoneum. ri^lit urettT. 

inferior anterior part of rii^ht vas deferens, 

the bladder not < “d 

by peritoneum. J, ri^lit iliat* artery. 

Ji, .seminal vesicle'. liKht internal iliac. 



Fig. 46. — Dtaqrammatic Dhawing Showing the Upper 

SUKPACE OF THE BLADDER IN THE MaLE AS SeEN FROM 

Above When Looking Down into the Pelvw. 

V, upper surface of bladder. S, saeriirn. 

P, syniphy.sis pubis. /, ileum. 


reetum. rij;!!! uml)ilical. 

N. n. — Tho umbilical artery forms most of tho obliter- 
ated portion of wh.at is yenerally s|)ok«‘n r>f ;i.s tluf liypo- 
KJistric artery. It eoines from the internal 
i\ iliac. 


js v(*rv slight, but the recto- 
vesical s|)aco is rclativ(*ly in- 
cr(‘ascd. In dc])lli, the urethral 
or i lice and lower ])art of the 
bladder remain fairly constant 
in ])osition, the oriliee de.sccnd- 
ing slightly. Tho distended 
hladdtu’ comes into more inti- 
mate relation with the side wall 
of the pelvis, being in apposi- 
tion Avilh the hypogastric artery, 
the ol)tnrator vessels and nerves, 
and the vas deferens; while a 
large part of the organ becomes 
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intra-al)(loiniiijil and is in ivlatinn to tlio anterior abdominal wall for a vary- 
ing distance. 

Ligaments of the Bladder. — The ligaments arc described as trnc and false. 
The false ligaments are merely folds of peritoncnm. A reflection of peritoneum 
from tlie apex over the nrac'lins is called the anterior false ligament. This 
forms the upper ])art of the |>osterior wall of the s])ace of Retzius. The peri- 
toneal reflection from the side wall of the pelvis to the lateral borders and 
superior surface of the bladder are the lateral false liganumts. They dij) down 
slightly into the space betw(*(*n the bladder and pelvic walls, wbieli is called the 



Fig. 47. — The Upper Surface of the Bladder in the Female Together with the Other Pelvic 

Organs as Seen from Above. (Kelly.) 

paravesical fo.ssa. IJehind, two distinct folds of peritoneum cover the vas 
deferens and are described as posterior false ligaments ; these correspond to the 
folds of Douglas in the female, and form the lateral boundaries of the recto- 
vesical pouch. 

The true ligaments consist of the urachus extending from the apex to the 
anterior abdominal wall ; the lateral processes of pelvic fascia firmly fix the 
lower part of the bladder in position. In front, two folds of this fascia extend^ 

from the symphysis over the prostate to the inferior surface of the bladder 

the pubo-prostatic ligaments. Within these folds arc strands qf muscular fibers. 
The lateral ligaments are the jKilvic fascia as it passes from the levator ani to 
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the bladder. The basal surface is fixed in its lower part by the fascia sur- 
rounding the vesiculaj seininales and termination of the vas deferens. This 


P 



Flu. 48. — Diagrammatic Drawing Showing thk Bask and 
Sides of a Dilated Bladder in a Pelvis from Wiiic:h 
THE Floor and the Tissues ('onstituttnu the Perineum 
Have Been Removed. 

Tho lowcT part of the anterior surface is just seen. The 
pelvis is ill the lithotomy position. 

P, ant<*ro-inf<*rior or pubic surface. 

L, lateral surfaces. 

P, Ijase. 

contains sonic inustMilar fiber and e.xtends back- 
ward, |i*ainiji^* atlaclinient to tlu? rectnni an<l the 
front of the sacnini. 

Structure of the Bladder. — The sorons or 
p(»riloiu*al coat, as we liave S(H*n, only o-ives a 
partial covering to the viscus. The ninscnlar 
coat is very thick and is disposed in tlirec layers, 
which are somewhat irregular. The outer coat 
is disposed for tlie most part in a longitudinal 
or vertical direction, some of the filxTS from the 
inferior surface Ixdng continnons witli the mns- 
enlatnrii of the jirostate, while in front tluw are 
(fontiniions with the muscle lilxTs in the ])nl)o- 
prostatic ligament (Fig. 50). The middle coat 
is not found as a complete layer, some of tlu‘ 
fibers being horizontal (Fig. 51) and some longi- 
tudinal. Over the trigone it forms a continnons 
laytw, the fibers running transversely, while near 
the urethral orifice they are dispersed in a cir- 



Fig. 40. — C!hange in the Shape 
OF THE Bladder while Filling. 
(Poirier.) 



h’lG. ,')(). — Longitudinal Muscular 
Fiuers of the Anterior Layer 
OF THE Bladder Wall. (S.appey*) 


/, loTiKitudiiiiil fibers of the niiterior 
wall. 

2^ 2, the same TiIkts which are eniitiiiu- 
ous at I lie top of the bladdiT with 
tluwe of tile opposite side, 
till' urachus surrounded ])y the 
middle anterior fibers. 

4, Kuiup of fibers detachiiiK tlieniselves 
from the principal bundle to spri'ad 
over the lateral vosieal wall. 

/), lateral fibers extending out from 
the longitudinal. 

6‘, antero-lateral longitudinal fibers. 

7, aponeurosis by which the longi- 
tudinal medium fibers attach 
themselves to the inferior jiart of 
the symphysis pubis. 
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eular manner. Tlie inner coat is a tliin stratum, the fibers of which run longi- 
tudinally, forming the internal sphincter (Fig. 52). The submucous coat 
separate's the mucous membrane from the inner muscular layer. This forms a 
(h'finiti* layc'r, ('xcept over the trigone of the bladchu*, where the mucous layer 
is firmly adherent to the underlying muscular surface. 



Fig. 51. — Middle oh Cihcular Layeh of the 
Muscular VV'all of the Bladdek. (Sappey.) 

circular or transverse fibers of the liladclcr 
forming bundh's which fit into one another. 

2, muscular fibers of thi* urachus. 

3, 3, .sphincter of the bladder eml)racing the be- 

ginning the prostatic portion of the urethra, 
cut through the vesical sphincter showing it.s 
tliicknoss. 



Fig. 52. — Deep Layer op the Bladder Wall. 
(Sappey.) 

J, /, streaked bumlle.s of fibers extending from 
the top toward the neck of the bladder divid- 
ing and uniting with one another. 

2, 2, 2, (‘lliptieal meshes in the longitudinal axis re- 

sulting from the union of these bundles. 

3, iniLscular fibers at the urachus separating y>cl(»w 

and continuous with the other fibers. 

4, filKTs of this layer forming a cylindrical slieath 

whicrh extends along the urethral mucosa. 

5, sphinct(?r of the bladder. 

0, cut section of the i>ro.static portion of the ure- 
thra. 


Tlio mucous layer is a continuous membrane lining the whole internal sur- 
face of the bladder, and i.s continuous with that of tlie urettu’s and urethra; 
it is di.spo.sed in folds and is loosely attach(?d to the bladder wall, exc(?pt over 
the region of the trigone. The epithelium is a transitional stratifitnl type, the 
same as that lining the ureter. 

Cavity of the Bladder. — In the enifity bladder, this is said to assume the 
shape of the letter Y” (Fig. 411). Tlie stem of the Y is represented by the 
beginning of the jirostatie urethra in tlie male. Normally in the living body, 
the interior of the bhuhler probably n(‘ver possesses this shajie, lint would be 
better represented as a slitlike cavity extending from the a jiex- almost directly 
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backward to the internal meatus. In the distended bladder, the cavity assumes 
an oval shape (Fig. 4!)). 

The Orifices. — On the inner surface, thrtH} openings may be seen : Above and 
behind, tlie two openings of tlie ureters, while at tlie lowest part is the urethral 
internal meatus or uretliral orifice (Fig. 44). Lines joining these orifices 
would form the boundaries of an ecpiilateral triangle, the sides measuring about 
ail inch (2.5 e.e.) in tlie empty bladdei*. This triangular area is called the 
trigone. 

Vessels «»ii! Nerves. — 'I'lie blood supfdi/ of the bladder comes from the su- 
perior and inferior vesical arteries, "l.’he veins ( Kigs. 5:} and 51) form a dense 
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Flo. 53r— Veins in the Male Pelvis a^ter the Rectum has Been Removed and the Bladder 

Pulled Down. (Heiile.) 

/, vt'Dii ciivji. 7’, plexus of Santorini, 

external iliac. A’, va.s deferens. 

3 , internal iliac. dorsalis penis. 

4 , Rlutcal. 10 , intt'rnal pubic. 

6 , obturator. ^ / , bladdtT. 

0 , sciatic. 


plexus about the base of tlic bladtlcr just above the prostate and siiiToniiding 
the entrance of the urcjter. This plexus coinuiuiiieales fretdy with the pros- 
tatic plexus and empties into tributaries of the internal iliac veins. The 
lymphatics go to the iliac glands. 
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The nerve supply is derived from the })elvic plexus of the sympathetic 
and the third and fourth sacral nerves. The former supplies the upper por- 
tion ami the latter its neck 



The male urethra is a canal extending from 
the bladder to the external meatus. In the male it 
measures about eight inches in length, and passes 


Fio. 55. — Entire Lencith op the 
Male Urethra from the Neck 
OF the Bladder to the External 
Urinary Meatus. (Taylor.) 


through the prostate, compressor iirethrje muscle and corpus spongiosum of the 
penis (Fig. 55). In its course from the bladder as far as the susjxmsory liga- 


ment, the urethra forms a continuous curve with the? convexity backward. At 


this point a reverse curve appears when the jienia is flaccid. The whole course 
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of file canal thus resembles the letter S ” (Fig. 56). When the penis is 
er(?et or held in position for the passage of an instrument, the reverse curve is 

a 


6 




ID 


Tig. of). — Cuitviis OF TUF ruETiiuA When the Groan la rLAcciD. also the Fixed Portion op tub 

. Canal. (Ttujtiit.) 

ii symphysis pubis. <V, ejaculatory duct. d,c/, horizontal line pussiiiK through 

iii.*(;k of bladder. 0, veru iiiontanum. the lowest edge of the syin- 

low(;st point of th(^ bullj of JO, bulb of urethra. l>hy.sis. 

the urethra. a, a, the plane of the superior e, e, horizontal line drawn through 

4, angle of the penis. strait of the pelvis. the penile angle. 

J, bladdcT cavity. h, h, axis of the symphysis. /, f, horizontal lino drawTi through 

0, prostate. c, c, horizontal line drawn through lowest part of the membranous 

7, vas deferens. the neck of the bladder. canal. 

On the right of the figure is to be found a scale in the metric system which permits the reader to make 
out rapidly tlie ilistance in a x’crtieal line which separates different parts marked on the cuts. 

obliterated, tlic anterior 
limb of the posterior 
curve being prolonged 
forward and upward 
(Fig. 57). 

The urethra is di- 
vided into three portions 
for descriptive purposes : 
the prostatic, the mem- 
branous and the spongy 
portion. 

The Prostatic Ure- 

rpi • f .f 1 Urethra When the Penis is Erect c 

blira. 1 ins part extends held in Position for the Passage or Instruments. (Taylor ) 
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through the ])rostate gland, and is slightly curved in direction, the epnvexity 
of the curve being backward (Fig. 58). Jt is one and one quarter indies (3.1 

cm.) in length, and is 
somewha t spindle-shaped. 
Tlie dilated middle por- 
tion is the widest part" of 
the whole urethra. On 
cross section it is hors 
shoe-shaped, with the co; 

V e X i t y forward. T 1: 
])nstcrior wall or * flo^ 
contains a median ridge 
• the veru montanum, on 
the summit of which is a 
s m a 1 1 (hqiression. T h i s 
depression is the opening 



Fio. 5S.— Membranocs Urethra and Its Relation to 
THE Triangular Ligament. 

M.i\ limits of niftiibrarioGs urethra. 

D. T, deop layer triangular ligament. 

S.T, siiporficial layer of triangular ligament. 
c.c, corpus cavornosuin. 

U.iS, corpus .spongio.sum. 

C.F, C’ollos’ fascia. 

B.U, bull)ous urethra, 
prostate. 

E. D, .ejaculatory duct. 



...C 


of the sinus pocularis, a small cul-de-sac 
which extends into the pro.state for about 
one quarter of an inch, and is analogous in 
the male with the uterus in the female. On 
either side of its opening into the urethra, 
are t\w. openings of the common ejaculatory 
ducts. About the veru inontanuin, are the 
o])enings of the ducts of the prostate, Avhile 
oil eithiT side is a groove called the pro.static 
sinus. 

The Membranous Portion. — This part 
extends from the prostate to the bulb of the 


Fig. .Oa. — G knito-urinary Sinus in the 
Male, the Prostate IJavino Been 
Opened Anteriorly and Its 
ERAL Lobes Retracted. (Testut.) 

At thi.s p()int, the posterior urethra is 
seen in direct cnniniunication with the 
bladder and with the ejaculatory ducts. 

/, the bladder. 

2, urethra. 

5, prostate. 

4, veru montanum. 

5, freiium of the veru montanum. 

6\ urethral crest. 

7, prostatic utricle (sinus pocularis). 

8, orifices of the ejaculatory ducts. 

.9, prostatic fossettc. 

10, lateral depressions of the veru mon- 
tanum. 
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penis. It is about an inch (2.5 ein.) from the symphysis piihis, and lies 
between the two layers of the triangular ligament. The anterior wall is 
about one half inch in lengtli, Avhile the posterior wall is a little more. This is 
(hie to the fact that the urethra opens into the bull) by an oblicpic opening. It 
is (completely snrroniided by the compressor nrethra* muscles, while on either 
side are (>)wp(n*’s glands. At its commencement, it is immediately in front 
of the rectum, but in its (fonrscj it curves forward while the rc*ctum curves back- 
,: ;war(l; hence at its t(^rniinati(m there is an interval of about half an inch be- 
' tween the two. At its termination 


the ant(n*ior jiortion has passed 
through the triangular ligarmnit lx;- 
fore entering the bulb, and here 
there is a small area with no im- 
mediate covering and it can be (eas- 
ily punctured by an instrument 
(Fig. 58). 

The Spongy Portion. — The 

s|)ongy portion (‘xtemds from the an- 
terior layer of the triangular liga- 
numt to I he nu^atus and is about six 
iiudics (15 (MU.) ill length. It is siir- 
rounchid by the erectile tissues of the 
corpus spongiosum, the greater jiart 
of the tissue being behind the urethra 
‘ in the bulb, and in front and on the 
side of the glans. The caliber of 
this ])art is not uniform through- 
out Fig. 00), thus it is larger in 
the part surrounded by the bulb, b(^ 
comes smaller in the corpus spongi- 
osum, and as it enters the glans it 
Ibecomes markedly dilated, the di- 
^?0ated portion being known as the 
(; fossa navicular is. The external 
meatus is vertical in direction, and is 
the narrowest and least dilatable por- 



Fio. 60. — The Natural Dilatations and Nar- 
rowings OF THE Urethra. (Testut.) 

1, tho bladder. 

2, iu‘rk of bladder. 

3, colhir of the bulb. 

4, meatus. 

The natunal dilatations are: 

5^ of the prostate. 

(L f>f tlie bulb. 

7, of the fossa naviciilaris. 

The narrowings are: 

5, of the membranous urethra. 

9, of the penile portion. 


tion of the Avhole canal. 


Therefore, it will be semi in Fig. 60 that the 


three dilatations of the canal arc^ the fossa naviciilaris, the bulb and the 


prostate. 

The Structure. — The nrethra consists of a mnscnlar, submucous and mucous 
layer. The external coat is a thin layer of nnstriped muscle, continuous with 
the musculature of the bladder and jirostate. The submucous layer consists 
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of vascular and erectile tissue. This is found not only in the spongy portion 
b\it also ill the membranous and jirostatic poi^tions. The mucous membrane 
is a I hill dtdieate layer lined by transitional epilhelia continuous with the. 
bladder and urethra. The superticial epithelium of the mucous membrane is 
columnar, excejit at tlie meal us and fossa navicularis, where it becomes 
squamous, '.riie membrane is disposed in folds during the Haccid condition of 

the organ, and on the internal surface 
are the orifices of numerous glands. 
Some of these in th(» imunbranous and 
the first part of the spongy ])ortiou 
are call(‘d the glands of Idttn^. The 
duets of (Vnvper's glands op(‘n into 
the bulbous ])ortion near its commence- 
ment. 

The urethra in the female (Fig. 
tU ) is a short canal about one and one 
half inches cm.) in length, im- 

bedded in the antcu’ior vaginal wall. 
The exti‘rnal meatus is situated lie- 
neath the clitoris and has the shajie of 
an inverted V.” TIk? whole urethra 
in tin; female mor])hologically repre- 
sents that ])ortion of the prostatie ure- 
thra in tlie male which is situated be- 
twi»en the bladder orifice and the sinus 
l)ocularis. 

The Blood Supply. — The prostatic portion is supplied by branches of the 
middle hemorrhoidal artery, the membranous ])ortion by the inferior luanor- 
rhoidal and transverse* perin(*al arteries, the spongy portion by the arteries 
which go to the jienis. The viuious return is in part by the dorsal vein of the 
penis, and in jiart directly by tin* prostatic pl(*xus. The lymphatics of the 
membranous and spongy portion go to the inguinal glands, while those of the 
prostatic jKirtion go to the iliac glands, 

Th(^ nerve sujqdy of the urethra is from the superficial perineal and dorsal 
nerves of the penis, and also branches from the hypogastric plexus. 

COWPER’S GLANDS 

These an? two small bodies about the size of a pea, placed on either 
side <y( the membranous undhra, between the apex of the prostate and the 
bulb of the corpus s])ongiosum (Fig. 62). The gland consists of nunierous 
branching tubules, which are arranged in small lobules. The excretory duct 



Fig. 01. — Transvkii.se Vertical Section 

THROUGR the FeMALK 1'RETHR.A, 


Skeno’s juilaiifls are near its eiul. Compare it 
vith Fig. 55, the male urethra. 
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of each gland passes forward hetwccn the urethra and the substance of the 
bulb for about an iiicli (2.5 cm.), opening by a minute orifice on the floor 
of the urethra. Tlie glands of 
Bartholin, in the female, are 
the analogues of the glands of 
C^owper in tlic male. They are 
slightly larg(;r than the latter 
glands, and ()])en outside of and 
external to the hymen just be- 


neath the labia minora. 




142 3 6* 5 74 

Fkj. 62. — (’’owpEit’s Glands. 

(Aftor Testut and J.neob.) 

anterior of the deep perineal fascia (triangular liga- 
ment). 

... the f.iseia incised and drawn down. 

3, Cowper’s gland on the right side freed and deliver(‘d. 

4, art<*ry of Cowper’s gland. 

3, Cowper’s gland on the left side covered by fascia. 

>7 0\ niernbranous urethra cut through . 

7, bulbo-urcthral artery. 

SCROTUM 

■ftfn f The scrotum is tlic hac; in wliicli tlie 

testes and a ])art of the s|)enuatie cord are 
eoiitained (Fig. Its outer surface is 

^ wrinkled in appearance, light brown in color 
and is divided in two halves by an elevated 

Fio. 6,*i. — S chema Tie Veiitical Tkans- , i ii i i 

VERSE Cut TnnoiioH the Scrotum, narrow hand (*alJ(Ml a ra])lie. 

Showing toe Fobmation op the Septum Scroti— The two sides of the 

Sac. (Poiner.) j. i 

A 8kin. intoKument. scrotum are further separated above by a 

2, outer layer of dartos. Continuation of the dartos sli(»ath around the 

3, inner layer of dartos. , , , • • • i a. a i 

4, areolar (eellular) tissue. Sides to the peillS, 

middle spcrniatic or ereiiiast eric layer. Jn which intervening S])ace is a laV('r of ccl- 

6, internal spermatic or fibrous tunic. i i 

7, cellular tissue between the two sides lular tlSSUe. 

^.tSlrtraheath. suspensory liga- 

5, suspensory ligament of penis. lueiit which binds the organ to the pubes. 

TI. .If *• scrotum is composed of several 

fascia is not shown in this figure. layers, and within it are the testes and 


JO 
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tlioir-opididviiios, tlie former surrounded by a tunica vaginalis. The layers of 
the tunica vaginalis are not, |m)j)erly sjieaking, a part of the scrotiini. The 
scrotal layers are: 

"iMie skin ( integument V 

The dartos slieatli, Avhich is a r(‘d layer of fascia continuous with the dartos 
slieath of the pcuiis and with the superficial fascia of tlie perineum and abdomen. 
It contains elastic tissue and unstriped muscle libers. 

Tli(* cellular tissue layer. 

The outer layer of spcuMiiatic fascia which is the* extension downwanl of the 
iiitercolumnar fascia. 

The middh^ layer of spt'rmatic fascia, which is the extension downward of 
the cremasteric muscle and fascia. 

'riie inner spmMiiatic faseda, which is an extension of tlu* transversal is and 
is juislied <lown during th(‘ d(‘s<‘ent of the testes. 

Tunica Vaginalis. — This consists of a parietal and vis(*(‘ral laym* of serous 
membrane, forming a clos(‘d sac. The visceral layer invests tlu‘ body of. the 
testich? exc('pt ludiiud, whi*re the <lucfs and vessels arc attached, hiding here con- 
tinuous with the parietal layer that lines the inner wall of the scrotum. 

TESTES 

The t(*st(*s an* two oval-sliape<l bodies situated on eitluu’ side* of tlie scrotum 
(Fig. 64) ; they are separated from one another by a partial s(*|)tum (‘xteJuling 

across the scrotum from before* backward. 
They are about one and one half inches 
(‘>.7 cm.) long, one inch ( 2.0 cm.) in diam- 
(*ter from b(*for(^ backward, and three (|uar- 
ters of an inch (1.S7 cm.) from side to side. 
Their long axis extemls from b(*low u])ward 
ami slightly outward and forward; the l(*ft 
is normally lower than the right. On the 
upper and post(*rior borders, (*xtending also 
slightly on to the out(;r surfac(?, is ])laced a 
crescentic-shaped body called the epididymis. 
The enlarged upper end of this is tlu* globus 
major (head), ami the lower end is the globus 
minor (tail), the intermediate ]M)rtion being 
known as the body of the? (‘pididymis. The 
globus major is attached to the testes by the 
visceral layer of the tunica vaginalis, and 
also by the ducts emerging from the testes 
at its upper end (vasa efferentia). The 


Speiinatic ford. 


Artery of 
cord. 


Tunica vaginaliSf 
parietal layer. 



Fig. 61 . — Thk Tunica Vaginalis 
Opened, Exposing the Testis with 
THE ViSCEHAL Layeu Covehino It 
AND THE PaIHETAL LaYER LiNING THE 

Scrotal Tissues. (Ciray.) 
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globus minor is attached to the lower part of tlie testes by areolar tissue and 
the visceral layer of the tunica vaginalis. The iiitervcuiing portion or body is 
sej)araled from the ])ost(n-ior border of the testes by an infolding of the tunica 
between it and the testes, forming the digital fossa, seen from the outer aspect. 
From the upper end of the testes near the globus major, are usually found two 
small bojiies — one sessile, and one ])edunculated. Tlu' former is a remnant of 
the Wolthaii tul)ules, corresponding to the parovarium in the female. The 
])(Mluneulated one is derived from the Wolftiaii duct, re])resenting the epobphoron 
in the female. 

The Tunica. — The scrotum is lined by a serous sac derived from the |)erito- 
neuni (tunica vaginalis). In the ])ostcrior ])art of the scrotum, this is retlected 
on to the epididymis and tes- 
ticle, surrounding them ex- 
cept Avluu-e lh(*y are in con- 
tact with each otlau', and pos- 
teriorly wh(*re th(» v(‘ss(‘ls 
pass to or from the testes and 
e|)ididymis. The part of f la- 
sac; lining the scrotum is 
called the parietal layc-r and 
the inirt covering the t(*stes 
is called the visceral layer 

(Fig. (14). 

Structure. — The testis 
has a compl(*te fihrous cov- 
ering, the tunica albuginea, 
whieh forms the thickem-d 
ridge on tlu‘ posterior border 
( mediaslinum ). From this 
fibrous ridge, s(‘pta |)ass into 
the glands and divide it into 
coin])artments (Fig. bo); the 
glandular structure is found 
iu these compartments and 
consists of a gr(;at iiuiiiher of 
minute ducts called semin- 
iferous tubules. 1 hose unite 
to form the tubuli reeti, 

which pass into the inediastinnm, where they enter a eomplicated ^ canal 
work called the rete testis. From this canal system, fifteen to twenty small 
ducts pass into the globns major. In the globns major these small ducts be- 
come markedly convoluted, forming conii vascnlosi, and finally open into one 



Fio, a*). — Schematic Drawing, Showing the Anatomical 
Arrangement of the Testicle and the Epididymis. 
(Tostut.) 

tunica albujsinia. 

S, the septa of tlic testis. 

3, ji lobule of the testis ('iidiiif; in a straight »luct. 

4, body of Highmore with tin? rete vaseulosum testis. 

•J, efftTent cones. 

0, duet of the epididymis. 

7, aberrant vas of Haller. ' 

5, VOS deferens. 
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duct called the canal of the epididymis. This in its course is greatly convo- 
luted and coiled u])on itself to form the body and especially the globus minor. 
If stret(‘licd out, it would measun* about twenty feet. The canal of the epididy- 
mis em(M*g(»s from the globus minor 



Fi(}. fiO. — Vertical Section of the Testis and 
Epididymis, Siio\vin<i the Line of Reflec- 
tion OF THE Visceral Layer of the Tunica 
Vaginalis, the Tunica Alhuginea with Its 
Septa, the Rete Testis, Mediastinum, 
the Epididymis and V'as Deferens. (After 
Ciray.) 


Fig. G7. — Blood Supply of the Testis and Cord. 
(After Charpy.) 

I, spermatic artery. 

J, ereinasterie artery. 
a, artery of ttie vas. 

.L anterior group of veins. 

.7, po.sterior group of veins. 

<7, venous anastomosis with the superficial veins. 


Blood Supply. — The testicle i.s supplied with blood by the sprnnnlir artery. 
This vessel has a long course, arising from the aorta just below the renal ar- 
teries; it extends downward in the abdominal cavity to the internal abdominal 
ring, thence ])assing down tlic inguinal canal in the spermatic cord; it enters 
the t(*stes at the upper jmrt of its jiosterior border (Fig. 07). Within the 
gland it is distributeil along the fibrous septa and beneath the tunica albuginea. 

The spermatic vi'iii forms a ])l(‘xus, the pampiniform, at the posterior part 
ef the t(*stis and epididymis which passes upward and forward to the front 
part of the cord, when» it is most marked. The vein then passes through the 
external abdominal ring, the inguinal canal and the internal ring and empties 
into the vena cava mi the right side and the renal vein on the left. 

The Spermatic Cord and Vas Deferens. — The spermatic cord is about four 
inches in length, and extends from the globus minor of the epididymis to the 



TESTES 


61 


internal abdominal ring, at which place they separate. It is made up of the 
vas deferens, or excretory duct of the testicle; tlie spermatic artery from 


the aorta; the artery and 
vein of the vas deferens; 
the cremasteric; artery from 
the deep epigastric ; the 
spermatic veins ; the sper- 
matic nerve plexus; 
brandies of the ileo-inguinal 
and genito-criiral nerves, 
and lymphatics. These 
structures are bound to- 
gether by loose fibrous and 
fatty tissue, and are in- 
vested by the fasciie, already 
spoken of in (;onsidering the 
anatomy of the s(*rotum, 
that are carried down by 
the testicle in its dcjsccnt. 
I'he vas deferens lies below 
and behind the larger an- 
terior group of veins and 
the spermatic artery. The 
mass of veins on the front 
of the cord, called the pani- 
l)iniform jilexus, unites into 
a single trunk, the s])(*r- 
matic vein, on the right side 
passing into the inferior 
v(*na cava and cm the left 
side into the left renal vein. 
The artery of the vas defc;r- 
c‘ns, derive<l from the in- 
ferior vesicle, is in direct 
relation with it ; whereas the 
spcu’inatic artery follows a 
tortuous course through the 
cord. The nerves are dis- 
tributed throughout the c?ord, 
with the exception of fila- 
ments from the hypogastric 
plexus, which invest the vas 



Fig. G8. — Coverings of the Testes, Seen from in Front. 
(After Test lit.) 


Oil the riglit .sid » the serotuni and dartos have been removeil 
to show the ereiii. steric nmsele and faseia. On tlie left side 
the shtrath of the >rd and the tunica vaginalis have been cut 
through over the .<*stis and retraeted showing the gland and 
its cpididjTiiis; whi reas higher up iinothi’r incision shows that 
the pcritoiHMj-vagii al jirocress has not closed at this point. 


Aj the root of the organ iiiilh'd 
upward. 
fi, urethra. 

a', corpora cavernosa. 

Bf inguinal canal on the right 
side. 

C, scrotum on the right side. 
7), scrotum on the h?ft sid(\ 

E, and F, toati.s and epididy- 
mis on the left side. 

G, spermatic cord, 
i', raphe of scrotum, 
dartos. 


skin of organ. 

//, dartos- layer. 

-'7, dartos of septum. 
ft, cellular layer. 

7, internal and external bun- 
dles of eremasteric muscle^. 
S, eremasteric laytT of scro- 
tum. 

9, fibrous layer. 

10, iiarietal laj^rr of tunica 
vaginalis. 

11, peritoneo-funicular proc- 
ess open. 
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ill a ric-li network. The l.yniphatie vessels empty into the fflaiifls surrounding 
tlic lower part of the aorta and one gland lying over the external iliac artery. 



Fig. 69. — Thk Vas DEFF:nKNs Extending throug.h the Inguinal (^anal and along the Side of the 
liLADDEii to the Ejaculatory Ducts. (Spaltoholz.) 


I, thetevstis. 

the male nrnaii. 

3, the opididynii.s. 

/f, the enretor i)eni.s. 

/>, va.s d(;f(TeTis. 

fl, superior ranms of the pubes. 

7, apex of the bladder. 

H, i)arietal peritoneum. 

U, obliterated hypoKastro-unibilieal artery. 
to, peritoneum over bladder. 

II, body of thf* bladder. 

12, seminal vesicle. 

12, iliac artery. 

Uf, iliac vein. 
lo, mesosi^moid. 


JS, first sacral vertebra. 

17, sigmoid. 

18, me.soreetum. 
to. ureter. 

20, ampulla of the va.s. 

21, recto-vesical space. 

22, sacral flexure of the n'ctuin. 

23, diaphragm of the pelvis (levator aiii muscle). 

24 , external .«phiricter muscle. 

28, anus. 

2ft, rM'rineal flr^xure of tint rectum. 

27, prostate. 

28, perineum. 

29, inferior ramus of the ischium. 

80, .scrotum. 
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• The spermatic cord (Fig. 68) derives its coverings from ditFerent layers in 
the abdominal wall, from withipi outward, the process of pcritonenin, called the 
funicular process, being continuous below with the tunica vaginalis. Out- 
side of this is the infundibiiliform or transvcrsalis fascia, the cremasteric 
fascia from tlie internal oblique, and the intercoliimnar fascia from the ex- 
ternal oblique. 

The vas deferens (Fig. 60) is a small duct which conv(»ys the semen from 
the testes to the urethra. It can be felt as a small, cordlike structure running 
up the posterior part of the spermatic cord ; its appc^arance is white and glis- 
tening. A small j)ortion of its course is within the scrotum, whc‘re it ascends 
on the inner side of the epididymis. It then passes through tin? inguinal canal, 
with the other constituents of the spermatic cord to tire internal abdominal ring. 
Here it Avinds round the deep epigastric artery, passing downward and back- 
ward on the side Avail of the jMilvis; it crosses the obliterated hypogastric artery 
and obturator A^cssels and nerves. Crossing iuAvard to its termination, it 
raises in its course a fold of jMU’itoncum, (crosses the ureter just before the ter- 
mination c»f the latter, and then turns downward in close apposition to the 
base of the bladder to the inner si<le of the vesieuhe seminales, to the base of 
the prostate, Avhere it terminates by joining the duct from the vesicuhe seminales 
to form the common ejaculatory duct. 

The Vesiculae Seminales (Fig. 8). — These are situated on the basal sur- 
face of the bladder, extending from OA^cr the Ioaaw part of the ureter above to 
the base of the prostate below, running external to th(j terminal portion of the 
A"as. The ATsiclc forms a convoluted mass about tAvo iiu^hes (5 cm.) in length, 
and in r(?ality is a single tube, coiled uj)on itself and held together by (;on- 
noctive tissue. When open(?d out, it measures five or six inches in huigtli. The 
vesicuhe scniinal(*s lie almost in apjiositioii at their lower end but above are 
Avidely separated and spread outAvard almost horizontally betAveeii the base 
of the bladder and the rectum. The loAA^er ends open into the vas to form the 
common ejaculatory duct. They are developed as diverticula of the vas deferens, 
as the gall-bladder is developed from the common hilc^ duct. 

Common Ejaculatory Duct. — This duct is a short canal, three quarters of 
an inch (1.8 cm.) in hmgth, extending doAvnward in a cl(*ft of th(» prostate 
gland to the urethra where it opens into or at the margins of the sinus pocularis. 
The sinus ])ocnlaris is a small depression just; beloAv the highest part of the 
A^eru montanmn, and is the analogue, in the male, of the uterus in (he female. 

THE PROSTATE GLAND 

The prostate gland is situated in the male pelvic cavity beneath the bladder, 
and completely surrounds the orifice of the urethra. It is about one and one half 
inches (3.7 cm.) in its transA^rse diameter, about an inch (2.5 cm.) from be- 
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fyfe backward, and about one and one quarter incbea (3.12 cm.) from above 
downward. In shape it is said to resemble a Spanish chestnut, and has a base 
directed upward, an apex directed downward, a posterior, an anterior, and two 
lateral surfaces. The base is firmly fixed to thcf under surface of the bladder 
(Fig. 70), the musculature of the one being directly continuous with that of 
the other. There is only a shallow groove Ix^tween the circumference of this 
surface and tlie bladder wlierc they are not structurally continuous. This 
groove is filled by several large veins. 



Fk;. 70. — PiioFiLE View of the Side of the Unopened Puostate. (AUjarran.) 


1, puhis. 

sii.spfn.sory pcnilo liKarnont. 

.siibpubic lii^anifiit. 
root of corpus cav(.‘rnu.suin. 

•5, .seminal vesicle. 

0, rectum. 

7, prostate. 

8, compre.ssor uretlira mu.'^clc, slriatcMl mu.s- 

clf of Ilfiile. 


.9, .sphimrtcT aiii mu.scrlc. 

10, deep transv«*rs(? perinei muscle. 

It, superficial transvensf? pcrinci. 

12, cut-oflF niu.sclcs f!omi»rc.s.sor un‘thra or 
muscle of Guthrii!. 

13, accelerator muscle, 
prcprostatic layer of pc'lvii; fa.scia. 

15, transverse pelvic ligament. 

1G, miLsclt; of Wilson. 


Note. — The muscles of Guthrie, Witson and Herile are all a.ssociated and their fibers are connected. 


Th(^ apex is the lowe.st portion of the gland, and rc^sts on the sn])eri()r or 
dec}) layiT of the triangular ligament. The ])ost(*rior surface is somewhat tri- 
angular and is separated from the rc'ctiim by pelvic fascia. The lateral surfaces 
are conv(*x from behind forward and from below upward. They arc covered 
with pelvic fascia which separates them from the levator ani. The anterior 
surface is narrow and rounded in its lower part. In front and a little above 
cne apex on this .surface, the urethra leaves the gland. The anterior surface 
vccupies the space between the two levator ani muscles, and is covered by pelvic 
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fascia, a portion of which forms the puho-prostatic ligament. The common 
ducts enter the prostate at the upper jmrt of the posterior surface, running 
downward ainl forward to open into the prostatic urethra. The triangular por- 
tion of the gland between these ducts and the urethra is <*alled the middle lobe 

(Fig. 71). 



Fig. 71. — The Lobes op the Piiostatb and the Peihneal Fascias. (Albarran.) 

The so-calI(?d niidclle lolx^ is st'oii clearly behind the urethra and in front of the ejaculatory duct. 
This part of the Kland bounded by tins bladdttr, urc;thra and ejaculatory ducts is supposed to be the 
principal part of the gland involved in prostatic hypertrophy. It is simply the portion of the lateral 
lobes above tlie ejaculatory duct. 


1, prejirostatie layer of pc'lvic fa.scia. 

2, external sphincter, prostatie .segment. 

3, subpubic ligament. 

/f, dorsal vein. 

supraurethral fascia. 


(?, transverse ligament of perineum. 

7 and 8, leaflets of the aponeurosis of Denon- 
villiers. 

compressor urethraj or cut-off muscle. 
ii9, infraurethral layer of fa.scia. 


The Relations. — It lips in front of tlic roctmn and one and one half inches 
(»‘h7 cm.) from tlic aims. It is situated behind the lower ]mrt of tlic symphysis, 
at a distance of about an incli. Tlie bladder is above it, lh(^ superior laytjr of the 
triangular ligament b(*low it, and the levator aiii niusele on eitlun* side. Imme- 
diately surrounding it is jielvic fascia forming a thick layer. A line of cleavage 
is made in this layer by the prostatic plijxns of veins which sniTonnd tlie sides 
and base of the gland (Fig. 72). The ])ortion of fascia outside of these veins 
is described as the external capsule. A thin j)ortioii of fascia is found inside the 
veins between the hitter and the true capsule of the prostate. The gland itself is 
surrounded by a fibrous capsule exeejit at the base, wlierc it adjoins tlie bladchu*. 

Structure. — It consists of two lateral lobes and a middle lobe. The lateral 
lobes arc d(^velopcd as two separate portions and in some of the lower animals 
remain distinct. In man, they unite togetlier to form one mass. The so-called 
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middle lobe is merely tlie portion of gland between the urethra and common 
ejaculatory duct and is not marked off by any distinct separation from tho 
lateral lobes. A true middle lobe with a distinct line of cleavage is often present. 



Note the remains of the ejaculatory (common) duct, the 
in this region. (Testut.) 

1, .symphysis pubis. 

2, bladder. 

neck of bladder. 

5, anterior bladder ligament. 

4, umbilico-pre vesical aponeurosis. 

6, prevesical space, 
rectum. 

7, recto-vesical space. 

8, pro.statc. 

.9, veru niontanum. 

10, ejaculatory duct on the left side cut obliquely. 

11, vas deferen.s of right side. 

12, inferior layer of triangular ligament with Guthrie’i 


vesical sphincter and the plexuscvS of veins 

13, pelvis fascia behind prostate. 

14, anus. 

15, 15, external sphincter. 

10, Cowper’s gland. 

17, bulb of urethra. 

18, spongy portion of the urethra. 

19, corpora cavernosa. 

20, suspensory ligament of the organ. 

21, deep dorsal vein. 

22, plexus of Santorini. 

23, perineum. 

24, scrotum. 

's muscle. 


The gland consists for tlie greater part of muscle fibers, that portion in front 
of the uretlira being altogether muscular. Elsewhere, the glandular structure 
is found imbedded in the muscular compartments. This consists of minute 
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tubules lined with columnar epithelium. These open by about twenty ducts 
into the urethra on either side of the veru montannm. 

Blood Supply. — The prostate is supplied with blood by tlie inferior vesi- 
cal and inferior hemorrhoidal arteries. The blood is retiirn(?d by the prostatic 
plexus of veins, which empties into the vesical plexus. 

Lymphatics. — The lymphatic return goes to the iliac glands. 

Nerves. — The nerve supply of the prostate comes from the hypogastric 
plexus. 


THE PENIS 

The penis consists of three longitudinal columns of erectile tissue; two of 
the columns, the corpora cavernosa, much larger than the third, arc placed side 
by side, while tluj third column, the corpus spongiosum, is jdaced on the under 


surface in a groove between the other 
two. It is through this ])oriion that 
the urcithra passes (Fig. 7i]). 



Fia. 73. — Penile Urethra in the State of 
Repose and Erection. (From Poirior.) 

7, cutaneous layer. urethra. 

dorsal vein, Sanked 6‘, corpus spongiosum, 
on each side by dor- 7, dorsal vein, 
sal artery and nerve, fi, artery of corpus cavern 
St tunica albuginea. nf)sum. 

4t artery of the corpus 0, venous plexus, 
cavernosum. 



Fio. 74. — Roots op the Penis. (From Poirier.) 

It the annular fibers of the suspensory ligament. 

St pubis. 

St the fibers of the suspensory ligament descending 
to scrotum. 

4t the erector penis muscle. 

6t the bulb of the corpora spongiosum. 

Ot the central fibrous tendon of the perineum. 


Boots of Penis. — The corpora cavcrno.sa arise from the ascending ramus of 
the ischium on cither side, and are covered by the iscliiocavcrnosus muscle 
(Fig. 74). They extend forward and inward, uniting with one another and the 
corpus spongiosum to form the body of the penis. The corpus spongiosum at 
its origin consists of an expanded portion called the bulb, which is covered by 
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the isehio-bulbosus imiselc and rests against the triangular ligament, the middle 
of the urogcmital triangle. This proceeds forward in the mid line of the peri- 
neum to join the corpora cavernosa. At its distal extremity the corpus spongi- 
osum becomes cxpand(»d and forms a cap which fits over the conical extremities 
of tlie cor])ora cavernosa. Tliis is known as tlie glans penis ( Fig. 75). It 
slightly ov(?rlaps the corpora cavernosa and this projecting border is known as 
the corona glaiidis. At the summit of the glans and slightly on its under sur- 
face, is the meatus urinarius or external o^Hming of the urethra (Fig. 7(1). 



The three columns of the ])euis are 
bound together by fibrous tissue, each 
of the i)arts having a se])arate cover- 
ing. lk*tweeii the corpora cavernosa, 
the fusion of this covering forms an 
incomplete septum — the septum pec- 
tin! fornue. 



Fio. 75. — Manner of Union op the Anterior 
End of the Corpora Cavernosa with the 
Glans. (After Testut.) 

The anterior lijranient has Ijeen cut through and 
the glans pulled to one side. 


Fig. 76. — The End op the Penis. 

(From Poirier.) 

f, the meatus. the corona. 

thfi frenum. 5, balano-pn'putial sul- 

fossa l>(!side the fre- cus. 


num. 6, prepuce. 

The penis is covered with skin, 
which is loose and freely movable, to 
allow for ex])ansion of the organ. 
Jt is coiitinue<l over the glans as a 
thin, firmly attadicd layer, resembling mucous membrane, and freipiently de- 
scribecl as such. From behind the corona glandis, a double fold of (hdicate skin 
is formed which covers over the glans in the flaccid condition of tlui ])(*nis. This 
is known as the [>re])ucc, and disa])pears in the erect condition. The skin over 
the body and glans then app(?ars in its true continuity. From just below the 
meatus, a small fold of skin, the frenum preputii, passes to the under surface of 
the prepuce. The inner surface of the prepuce and j)ostcrior portion of the skin 
over the glans contains sebaceous glands which secrete smegma. 


1, iintorior extremity of the corpus spongiosum. 

2, anterior ligaments. 

.9, urethral gutter between the corpora cavernosa. 
4t *9, glans with posterior capsule. 

6, the cleft in its lower part. 

7, its corona: 

8t corpus spongiosum of the urethra. 
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Suspensory Ligament. — A band of fibrous tissue extends from the symphysis 
pubis to the penis, and is attached to its fibrous capsule. This is the suspensory 
ligament. At its attachment it separates into two parts and through the space 
thus formed i)ass the dorsal vessels ami nerves. 

Structure. — Each column of the penis is made uj) of fibrous covering con- 
taining many elastic fibers, and Avithin this capsule an irregular spongework 
of fibrous trabecula* ar(5 formed. Tlie intersti(!es of the spongmvork consist of 
blood spaces lined l)y endothelium and empty directly into the veins. Hence 
the size of the organ is sul)j(K*t to great variation, de])ending upon the amount 
of l)loo(l contained within this spongework. 

Blood Vessels. — The arterial supply com(‘S from the bran(*lies of the in- 
t(‘rnal pudie; these ar(* the artery to the l)ulb, the ar<(*ri(»s to the corpora cav- 
(U’uosa, and the* dorsal artery of the ])enis. TIkj glans is supplied by the 
dorsal arti'ry which is a (*ontinuation of the internal pudic. The vtnns empty 
din'ctly into the ])rostatic jdexus or into the dorsal vein, which itself empties 
into tluj ju-oslalic ])l(‘xus. On the upp(‘r or dorsal surface, in a groove between 
tlu; cor|)ora cavernosa, the dorsal vein is situated. On either side of the vein 
are tlu^ dorsal arteries and just outside of th(*se an* the dorsal n(*rves. 

Lymphatics. — These go to tlu*, inguinal glands. 

Nerves, — The dorsal nerve and superficial perineal nerves from the in- 
ternal ])udic iKU’ve sup])ly the skin, while the hypogastric ])lexus, indirecftly 
through the prostatic pl(.*xus, su])pli(*s the erectile tissues. 

In llic fniialc, the clitoris is the analogue of the penis. It is V(*ry small in 
coiiijiarison, and consists of only two columns, the corpora cavernosa. The bulb 
of the vagina is th(i analogue of the bulb of the pi*nis; it is, howeveu*, split 
in two hy tlu^ passage of the vagina, and has a s(*parate ischio-bulbosus muschj 
covering (*ach ])art. The bulbs of the vagina unite in front between the urtjthra 
and clitoris to. form a venous plexus, which is continuous with the glans 
clitoridis. 
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THE URINE 

lx treating of the subject of urine, it is not my intention to give it the 
comprehensive and exhaustive consideration demanded by a text-book on urine 
analysis. The examination of the urine will be gone into (fliiedy with reference 
to its bearing on pathological conditions noted in geiiito-ur inary surgery. I 
shall, however, not lose sight of the im]X)rtanee of so-called medical pathological 
conditions, be(*ause we find that tlio kidn(\y diseases heretofore (jonsidcred 
strictly within the domain of medicine have begun to enter the surgical field. 
Moreover, in the surgical diseases of the kidney due to pressure, irritation, new 
growths or pathological de]x)sits, an associatcnl nc^phritis is wont to occur. 

Diseases of metabolism do not come within the scope of this work, except- 
ing so far as they may be consid(?red associated with the subjcKrt or must be dif- 
ferentiated from diseases having symptoms in common with them. 

We will briefly discuss the characteristics and the constituents of normal 
urine before proceeding to take up the various pathological changes. The card 
used in my laboratory will serve as a guide, as it indicates the point of view 
from which we regard the subject. We will give the tests used in our routine 
wwk and mention the others only by name, in ord(?r that they may be studied 
in text-books on urinary analysis, if the reader desires. Th(*re are many topics 
not mentioned on the card that will be spoken of and their importance briefly 
considered. 


I. GENERAL CONSIDERATIONS 

The normal urine is a transparent fluid of an aqueous consistency, of a pale 
yellow color, with a characteristic odor and acid reaction, and a sj)eciflc 
gravity of from 1.018 to 1.025 at f50° F. Few of these characters are so fixed 
that a slight variation signifies disease. The diet, the weather, the occupation 
of the i)atient, may change the features of the urine within certain limits in 
health. On the other hand, great and persistent departure from the* above 
standard usually means that either the kidneys or the other urinary organs are 
diseased, or that the organism as a whole is deranged. 
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COMPOSITION AND PROPEETIES OF THE URINE 

n. COMPOSITION AND PROPERTIES OF THE URINE 

The constituents of the urine are derived from two sources : from tlio 
catabolism of the tissues of the body and from the waste of ingested food and 
liquids. 

The following table (from Parkes) shows the composition of normal 
urine, together with the amount of each constituent excreted in twenty-four 
hours : 


Water 

1,500.00 gms. 

50 oz. 

Total solids 

72.00 

It 

1,110.96 grs 

Uric acid 

0.55 

it 

8.4 

Ilippuric acid 

0.40 

it 

6.1 

Creatinin 

0.91. 

tt 

14.04 ‘‘ 

Pigment and minor organic matters 

10.00 

tt 

154.00 “ 

Sulphuric acid 

2.01 

it 

31.00 

Phosphoric acid 

3.16 

t( 

48.75 “ 

Chlorine 

7.80 

tt 

108.01-123.44 “ 

Ammonia 

0.77 

a 

11.88 “ 

Potassium 

2.50 

tt 

38.57 “ 

Sodium 

11.09 

tt 

171.11 “ 

Calcium 

....: 0.26 

tt 

4.01 “ 

Magnesium 

0.21 

ii 

3.24 “ 


Selection of Specimens of Urine for Examination. — For accurate urinary 
analysis, either the total amount of urine passed in twenty-four hours or a 
sample taken from the entire quantity, is collected in a clean half-gallon bottle, 
kept in a cool place, well corked. Tu either case, the quantity eliminated in 
twenty-four hours should be measured. If this is impossible, a four-ounce 
specimen of the night and morning urine .should be obtained. The urine passed 
in the morning after a night’s rest, is least likely to contain albumin or sugar. 
Voided urim*, if allowed to stand warm and in an o])en vessel, becomes opaque 
in from twenty-four to forty-eight hours by the multiplication of bacteria, which 
change the urea to ammonium carbonate. 

Preservation of Specimen. — Urine should be examined in as fresh a state 
as possible. If it has to be kept more than a few hours, some antiseptic must 
be added. The best method in the author’s liands, has been the addition of a 
crystal or two of thymol. The addition of an ounce of saturated solution of 
boric acid, or two five-grain tablets of the same to a quart of urine, is preferred 
by some ; others recommend five grains of salicylic acid to four ounces of urine. 
A drachm of chloroform to four ounces of urine is also effective. Formalin is 
sometimes used, but cannot be recommended, as it interferes with the ex- 
amination. 

Physical Properties of the Urine. — Amount in Twenty-four Hours. — 
The amount of urine voided in twenty-four hours by a healthy adult averages 
from 1,200 to 1,600 c.c., the mean figure being about 1,400, forty-eight fluid 
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Labokatohy of Dr. Ramon Guiteras, 80 Madison Ave. 


■Urine of Address 

Date Report to be sent to 

Physical Examination. 

Amount in 24 hours. Spontaneous. By Catheter. 

Color. Odor. Transparency. 

Reaction. Specific gravity. Total solids. 

Chemical Examination. 

Albumin. ScTiim. Nucleo. Quantitative. 

Sugar. Kehling test. Quantitative. 

Urea. Per cent. Grains to ounce. 

Uric acid. Urates. 

Diacetic acid. Aceton. Indican. 

Bile pigment. Other organic elements. 

Chlorids. Carbonates. Phosphat(*s. Sulphates. 

M1CR0.SCOPICAL Examination. 

Amorphous deposits. 

Crystalline depo.sits. 

Red blood corpuscle's. Leucocytes. 

Pus. 

Mucus. Tissue. Shreds. Fat globules. 

Epithelia. 

Casts. 

Cylindroids. Other elenumts. 

Microorganisms. 


Diagnosis from urincj analysis. 
Remarks: 


Fig. 77. — Urine Analy.sis C^iiart.’ 

ounces, or tliree pints. Roiiglily speaking, the kidneys secrete two ounces an 
lionr, that is, one ounce each, (children ])ass ndatively largin* amounts than 
adults. One kilo of the body excretes on the average of 1 c.c. of urines pi^r 
hour. Women pass smaller quantities than men, on account of tliidr smaller 
average size. By taking violent exercise, by abstaining from drinking water, 
etc., and by promoting free perspiration, the excr(*tion is diminished, but the 
density is increased. The amount is sometimes liiarkedly increased after emo- 
tions (joy, grief, fright), and varies also at diff(*rent times during the day. 
The largest amount of urine is usually pa.ssed in the afhjrnoon, a modt*rale 
amount in the forenoon, and the smallest amount at niglit. In warm weather, 
much smaller amounts arc pas.scd than during the cold months. 

CoT.OK. — The color of urine varies consideraldy even in luialth. The color 
is due to the jirescnce of urochrome and urobilin. Diluted urines are usually 
pale; concentrated urines are dark. The color may he changed by drugs, the 

‘ The accompanying charts arc used by the author in recording urinary examinations. They 
may be kept printed in blank form, as illustrated, and filed with the history of the case. 
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amount of water, drunk and the other factors influencing quantity, and some- 
times by the quality of the food. 

^ The color of the urine is markedly pale and forms a diagnostic feature in 
chronic interstitial nephritis, dial)ctes mellitiia and insipidus. 

In acute fevers and in congestion of the kidneys it is higlily colored, due to 
concentration of the urine. A dark brownish-red color is often characteristic 
of hemorrhage from the kidney. Hemorrhage from the bladder or ureters gives 
the urine a bright-red color. 

OnoK. — Tlic odor of tlie urine is characteristic and cannot be compared with 
any other. (Certain variations from tlie normal are significant of disease. If 
freshly voided urine is putrid or ammoniacal, there must have been decompo- 
sition ill the bladder or above this organ, as is often the case in pyelitis and 
cystitis. 

When large quantities of pus arc present, the odor is sulphuretted, owing 
to the decomposition of the albuminous substances. In diabetes mellitus, the 
urine usually has a peculiar aromatic odor. Certain foods and drugs, such as 
asparagus, garlic, the balsams of copaiba and Peru, turpentine, saffron, etc., 
impart easily distinguishable odors to the urine. 

TuANSl»AUl:^M.::Y. — Normal urine, freshly voided, is always perfectly trans- 
parent. On standing a few minutes, a faint cloud often ajipears, known as 
the nuhccHlay which floats in the center or sinks to the bottom. It consists of 
mucus, bacteria and epithelial debris. In women, vaginal mucus is mixed with 
the urine and may cloud it considerably; and in catarrhal and other inflani- 
inatory conditions of the genito-urinary tract, the normal mucous cloud may 
also be increased. The urine is then cloudy from the first on being voided. 
The normal mucous cloud is distinct from other causes of turbidity to be 
nientioiKMl. 

(^Loui)iNKss in urine may result from (1) bacteria, (2) phosphates, (3) 
urates, (4) ])us, and (5) fat. The following table sliows the shortest methods 
of differentiating the causes of cloudiness by means of sim])le reagents. 
Dljf(n'entiaU()7i of the l^rincipal Causers of Turbiditij in the Urine. 

(1) Heat the urine for a few seconds: 

(a) Turbidity increases or precipitate forms: haclma, mucus, phosphates 
or pus. 

(b) Turbidity disappears: urates. 

(2) Add acetic acid : 

{a) Turbidity unchanged : bacteria, urates. 

(b) Turbidity increased or precipitates: 7nucus or pus, or both. 

(c) Dispelled at once: phosphates. 

(3) Add potassium hydrate: 

(a) Turbidity or precipitate disappears: urates. 

(h) Is changed to a gelatinous coagulum : pus. 



74 


THE UETNE 


Reactiox. — Tn herbivora, the urine is alkaline; in carnivora, acid. In 
.man, on a mixed diet, it is iiornially acid. The acddity depends upon the food 
ingested and is due chiefly to the jn’esence of acid sodium phosphate and hij)- 
puric acid. The acidity varies at different times of the day in regular sequent 
diminishing soon after meals, it changes in about three or four hours, ^dien tho 
urine may become alkaline. Alkaline salts or vegetable acids in the food in-?: 
crease the alkalinity, the acids being converted into carbonates (alkaline salts) 
in the blood. An excess of meat in the diet will increase the acidity, Avhile 
vegetarian diet produces alkalinity. ir: 

The acidity is tested by means of red and blue litmus paper; the blue turns 
red in acid urine; the red turns blue in alkaline urine. 

SPECIFIC Gkavity. — Tlui specific gravity of normal urine is Ix^twccn 1.012 
and 1.024; the standard normal average 1.020 at 00° F. It varies in health, 
according to the time of day, tlie meals and the amount of ex(»rcise, the amount 
of fluid druuk and tlui total amount of urine passed daily, as well as the amount 
of solids excreted. Tlu^reforc*, to measure specific gravity acfcurately, allowances 
must 1)0 made for the conditions of diet, exercise, etc. 

The specific gravity of urine is increased by an excess of nitrogenous 
food, by sweating and niuscfular exertion. A lower specilic gravity with 
absence of albumin or sugar, means less urea ; it also means an increased 
quantity of urine, excc])t in heart disease and in the last stagiis of chronic 
Bright’s disease, when combined low ([uantity and sj)ecific gravity is a grave 


sign. 

Determination . — The specific gravity is best determined by means of a 
special hydrometer, known as a urinometer. (See Fig. 78.) Before testing, 
the urine should be allowed to cool to room temperature, for when just voided, 



io. 78. — Squibbs Uiiinometer, 

WITH ThEHMOMETEU AND CYL- 
INDER. 


it has about the temperature of the body. A suffi- 
cient amount of urine is filtered into the cylinder 
accroinpanyiiig each instrument, and the uri- 
nometer, carefully cleaned and aired, should be 
immersed gently with a slight s])inning turn, 
which j)revi?nts its adhesion to the sides of tjhe 
vessel. Any foam on the surfaije of the 
may be reniov(?d by means of filter paper. / Jo 
read the -urinometer, we must read the lini 
the level of the lower portion of the mem^ 
formed at the contact of the urine with the stem. 

An instrument for the estimation of the 
specific gravity of about 3 c.c. of urine with clin- 
ical accuracy, was devised by De Santos Saxe 


Avhile 


working in my laboratory, principally with the object of estimating 


specimens of urine taken from the kidney by the ureteral catheter. 


It is known 
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as the pyknometer.^ This consists of a flask with a well-fitting glass stopper, 
the head of which bears a small bead of mercury. (See Fig. 79.) This flask is 
:ed to one pole of a small spheric bulb, to the other pole of 
hich is attached the stem of the instrument. The mark 1,060 
is at the top of the stem, and the mark 1,000 at the bottom, so 
that the iiistniiiient is graduated in reverse order as compared to 
the ordinary hydrometer. When the flask is filled with distilled 
.A<^ater ui) to the mark ” and when the instrument is 
closed and immersed in distilled water, it reads at 
1,000. When urine is poured into the flask instead of 
distilled water up to the same mark, the instrument 
sinks in distilled water in proportion to the specitixi 
gravity of the urine, wliich is then read on th(j scale in 
the same way as the ordinary urinometer. 

1\)TAL Solids. — The amount of total solids in 
the twenty-four hours’ urine determines the specific 
gravity. The specific gravity, as a rule, varies in pro- 
portion to the amount of solids, but in certain diseases 
tlie Avatery clement of the urine predominates, without 
any markcMl change* in the amount of solids in the 
twenty-four hours’ S])(*cimcn. 

For clinical jmrposes, the amount of total solids in 
the twenty-four hours’ normal urine can be determined 

approximately by multiplying the last two figures of the specific gravity by 
ITaescr’s co(*IIicient, which is 2.33, and thus obtaining roughly the number of 
grams of solids in 1,000 c.c. (1 liter) of urine. This number, multi|)licd by 
the number of c.c. passed in twenty-four hours and divided by 1,000, gives in 
grams the amount of solids eliminated in twenty-four hours. 

A much more accurate inethod of determining the amount of solids is to 
evaporate a given amount of urine in a previously weighed porcelain dish, dry- 
ing the residuti, cooling and weighing repeatedly until there is no further 
sa of weight from drying. 

’ I!!Phe average amount of excretion in twenty-four hours by a person weighing 
pounds (66 kilos), is 945 grains (61,25 grams). This applies to an 
iary diet of mixed food and to a healthy man taking ordinary exercise, 
c' third should be dciducted for persons who have fasted for two days or 
hSigcr; one eighth if the diet be s])are; one tenth for i)erfect rest; one twen- 
tieth for comparative rest. According to Farkes, the amount of solids ex- 
creted begins to diminish after forty and sinks to fifty per cent of the normal 
above seventy years of age. 


Fio. 79 . — Saxe’s Uiunopyk- 

NOMETER AND CYLINDER. 

(Kimcr & Amend.) 



^ Made by Eimer & Amend, N<‘w York City. 
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III. CHEMICAL EXAMINATION OF THE URINE 

Thk Phot kids 

Tlio protoids foimd in the urine under various conditions are: 

Serum albumin. ’Fil)rin. 

A" ueleo-albumin. Albnmosc. 

Serum globulin. Peptone. 

Albumin 

Serum albumin is the most important abnormal ]m>teid found in the urine. 
Albuminuria has reference to the ])r(‘senee of s(jrum albumin of the l)lood in 
the urine, and serum alhumin is usually significant of deranged renal fund ion 
or pathological changes in the kidnev. Serum albumin is occasionally found 
in certain individuals under a])])arentlv perfect normal conditions. Traces 
may also ap])ear in healthy individuals after excessive exer(fis(», overindul- 
geiicc in meals or a diet of eggs. 

N udeo-albumin is a (*om pound of a proteid and nuchdn contained in cell 
protoplasm. In the urine it is derived from the niudei of epithelial cells and 
leucocytes. The organic debris of normal urine includ(‘s more or less of this 
cellular element and consecpiently it is ])ossible by delicat(‘ tests to d(;tect 
minute traces of nucleo-albumin in normal urine. In iullanniiatory condi- 
tions of the urinary tract where there is considerable amount of pus and 
epithelium i)resent, nucleo-albumin is abumlant. Where this is the case and 
when at tlie same time the urine is to be examined for ])ossible evidence of 
kidney derangement or disease, it becomes very important to diifereiit iah* llic^ 
serum albumin from the nucleo-albumin. Under the tests for albumin, a 
method of procedure will be given. 

Qualitative Tests for Albumin. — XitkioAoid Tkst (ITeller\s), — Pour a 
small quantity (;> to 10 c.c.) of nitric acid in a test-tub(\ Hold the tube in 
a slanting j)osition and with a pipette allow about an (*(pml amount of filtered 
urine to slowly trickle down on toj) of the acid. If albumin is ])resent, a white 
line appears at the junction of the two litpiids. If tlui amount ])resent is large, 
there is at onc'e a wide band formed. This t<*st is (piite sufK(‘ient for ordinary 
j)ur|KJses. It is not only reliable in d(»termining the presenc(‘ or absence of 
albumin, hut it also gives evidence as to the presence of other properties, 
to wit: 

Excess of indican: purple hand. 

Bile pigment: (jreen band. 

Uric acid: fainl warhuj rijifj above the juncture of tlu; licpiids. 

Mucin: a cloudy band still higher up above the aci<l. 

Should the above test give doubtful reactions, the following sensitive tests 
can be employed. 
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Potasstijm-Fkrrocyanti) Tkst. — To a test-tnb(i of filtered iirihe add five 
to ten drops of acetic acid and a few drops of a t(*n-jxn’-c(jnt ferrocyanid-of- 
polassiiiin solution. If albumin is present, a cloudiness will at once appear. 
Very dedicate in doubtful (fases. 

TuK iinoKAC KTic-Acii) Tkst. — This is one of the most delicate tests known. 
It is often possible to demonstrate minute traces of albumin, with this test, 
in urines containing a few casts when the common tests fail to show any reac- 
tion. dV) a t(‘st-tubc containing* the fillereHl urine, add with a pipette 1 or 2 c.c. 
of a solution of trichloracetic acirl, depositing* thci reagent carefully at the 
bottom of the tube beneath the urine. (Specific gravity of the reagent ecpials 
1.147.) A whit(i zone at once forms at the junction of the two li(piids if albu- 
iniji is present. Albiiniose and (‘xcess of uric acid also show a naiction, but the 
former disappears on boiling and the latter on luxating. 

Skkum-Alhumix Tkst. — Reference has already becui made to the fact that, 
In genito-urinary work, it becomes necessary frecpuuitly to dilferentiate the 
nucl(*o- from the serum-albumin. This can be done v(;ry readily by the following 
method : 


Nucleo albumin is not ])recipitatcd by heat and acid in highly salted 
urines. "J'o ])rove serum albumin, therefore, to the urine add one fifth volume 
of saturated sodium-cldorid solution, heat the uppeu* one third, 


add two to five drops of fifty-pcr-<‘ent acidic acid, heat a second 
time. A persistent cloud eijuals siwum albumin.^’ ^ 

Quantitative Estimation of Albumin. — The absolulely ac- 
curate quantitative imdliods of testing for albumin are enlirely 
too elaboraU' for clinical work. They will be found described 
in the handbooks on urinary analysis. 

KsuAoirs Mktiioo. — This is a convenient method of ipian- 
titative estimation, Avhich is sufficiently accurate for clinical 
jmrj)oses. The ai)paratus is a graduated glass tulx^ (all)U- 
minometer. Fig. SO) which is filled with urine to the hdter 
ir.^^ Ksbach's reagent is added up to the mark II.^’ (This 
reagent coiisisis of j)icric acid, ten ])arts; citric acid, twenty 
parts; and distill(*d water, one thousand ])arts.) 

The tube is closed with a rubber sto|)|)er and the contents 
mixed by inverting it several times. The number at the level 
of the precipitatij, read after allowing the tube to stand for 
twenty-four hours, shows the number of grams of all)umin 



^’iG. 80 . — Esbacr’s 
Alduminometer. 


contained in one liter of urine. Each gram represmits one 


tenth of one ])er cent by weight. When largo ipiantities of albumin are 


present (over 0.7 pm* cent, the highest mark on the scale), the urine must 


'Hastings, New York Medical Journal^ July 7, 1906. 
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be diluted with equal parts of distilled water, and the results multiplied 
by two. 

This nicthod is not absolutely accurate for the reason that picric acid also 
precipitates urates, peptone and vegetable alkaloids. 

Scrum GlohuVm 

Serum globulin is nearly always present together with serum albumin, and 
usually it is not necessary to dilFerentiate them. Excess of globulin, however, 
as compared to the amount of albumin, is noted in catarrhal cystitis, in acute 
nephritis, and jiartieulaidy in amyloid degeneration of the kidney. In chronic 
nephritis, globulin is s(*ant or even absent. 

Tests for Globulin. — The urine is acctirately neutralized by adding alkali 
or acid, as the case may he; is filtered and is completely saturated with 
magnesium sulphate at ordinary temperature, a white ])recipitato immedi- 
ately forming with globulins. If this preeijntate he filtered off, the same 
urine may he tested for serum albumin by luniting with a few dro])s of acetic 
acid. 

Fibrin 

Fibrin is an elastic, white, stringy albuminous substance, insolnhh^ in water 
and alcohol. It is soluble in solutions of magnesium sulphate, with the forma- 
tion of globulin, and by the addition of strong acid it is converted into acid 
albumin. When found in the urine, fibrin means the presence of blood. A 
urine containing fibrin may coagulate spontaneously on standing. It is im-. 
portant to distinguish between filtrin and the gelatinous mass formed by j>us. 
The nature of the clot can be determined chemically by Alilloirs reagent, hut 
the point can be settled much quicker by a microscopical examination. 

A Ihtmose 

Albnmo.se is an intermediate product between the original proteid (albu- 
min) and the final products of digestion (peptone). Albumos(! is not coagu- 
lable by heat; is precipitated but not coagulatc«l by alcohol, it is ])recipitated 
by nitric acid, the precipitate thus formed being temporarily dispelled by heat. 
It does not usually occur in ordinary albuminuria. It occurs in the urine in 
■ febrile diseases and in septic conditions, such as empyema, in intestinal ulcers, 
and ulcerating malignant growths. 

I'herc is a very rare form of albuminuria which occurs only in myelo- 
sarcoma of the bones and is often spoken of as Bence-Jones albuminuria. 
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Mucus 

A small amonnt of mucus is present in normal urine. Uiuler the microscope 
this mucus is seen to be composed of mucous threads — ti’ansparcnt, homogenous, 
stringy masses. Mucus is a normal product of epithelial cells and is, tlierefore, 
always found in the urine. An increase in the? normal amount of mucus is one 
of the first evidences of irritation somewhere al^mg the urinary tract. This 
may be due to highly acid or highly concentrated urine, or lo the preseiK^e of 
irritating crystals. 

Mucin 

Mucin is the chemical basis of mucus and forms the gi'oat bulk of tlie so- 
called nubecula or mucous cloud occurring in normal urine. The amount of 
mucin is greatly increased in pathological urines, owing to the presence of irri- 
tation of the surface of some ])art of the genito-urinary tract. Aluciu is pre- 
cijiitated by acetic acid and is distinguished from nucleo-albumin in that it is 
soluble in a slight excess of the aedd. The jnescncc of mucin does not intcr- 
f(;re with the ordinary albumin test, as it is dissolved in an excess of Esbach’s 
and other reagents. 

CARUOJiynKATES 

Glucose 

The occurrence of sugar in the urine is especially of interest to the urolo- 
gist, on account of its association with polyuria and may, therednre, b(^ a cause 
of frequency of urination. The polyuria may have? cscai)ed the patient's notice, 
because people voiding their urine in urinals and closets are not aware of how 
much they are j^assing each time. It is, therefore, important to include sugar 
tests as a matter of routine in every urine examination. 

Qualitative Tests for Sugar. — Fkii lino’s Test. — The reagemt consists of 
two parts which must be kept in separate bottles, in a dark place: 

I. Copper Solution (Tyson) 

Copper sulphate 34.052 gm. 


Distilled water 500 c.c. 

TI. Alkaline Solution (Tyson) 

Sodium potassium tartrate (Rochelle salt) 175 gm. 

Sodium hydrate solution (specific gravity 1.120) .... 480 c.c. 
Distilled water, enough to make 500 c.c. 
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(The sodium hydrate solution contains 52.727 gm. of caustic soda and 
enough distilled water to make 500 c.c.) 

In testing for sugar, dilute 1 c.c. of eiich of these solutions in about four 
times tlie amount of water and boil the mixture for a few seconds. If the solu- 
tion becomes clouded on boiling, the reagents should be frc'shly prepared. If 
the solution remains clear, the sus])ecte(l urine should be added, drop by drop. 
If sugar is present in considerable amount, the first two drops will cause a 
yellow or red precipitate of copper suboxid. 

One should continue to a<ld the urine until an amount has been added equal 
to the reagent, and tlum boil it. ]f no ])reci])itate occurs within thirty minutes, 
allow the tube to stand for a day for possible traces of sugar. 



Fia. 81 . — The Laurent Penumbra Polarizing Saccharometer. (From Tyson.) 


An improved solution consists of thirty grains of copper sulphate, half an 
ounce of distilled water, half an ounce of pure glyc(»rin, and tivo ounces of 
])otassium-hydrate solution. Boil a dram of this solution in a test-tube, and 
add eight drops of the urine. Boil the mixture gently, and if sugar is present, 
a yellow or yellowish-red precipitate appears. 

Xylaxder’s Test. — This test reveals sugar in amounts of 0.1 per cent or 
over and can bo strongly recommended for the use of the practitioner. It is 
easily ]x*rformed ancl the solution kecfis perfectly for many months. The solu- 
tion is composed of bismuth subnitrate, 2 parts ; Kochclle salts, 4 parts ; sodium 
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hydrate (sticks), 8 parts; water, 100 parts. One part of this solution is added 
to 9 parts by volniiie of the urine and the mixture boiled in a test-tube for one 
or two minutes. The reaction begins as a grayish-black coloration which soon 
becomes deep black. 

PoLAUiMETUY is a convcniont and quick metliod for the quantitative deter- 
mination of glucose when it exceeds 0.5 per cent. The urine must be clarilied 
before testing. The test depends on the fact that glucose rotates ])olarized light 
to the right, and the proportion of sugar in solution is determined by the d(?- 
gree of deviation noted. The polariscope of Laurent, made by Schmidt & 
llaeiich, of Ikudin, is i)robably the most useful (Fig. SI). 

PiiENYL-II YDKAZix 'Tkst (\V UHamsons Method). — Fill a test-tube of or- 
dinary size for about lialf an iiudi with powdered phenyl-hydra zin hydro- 
chlorate; then add another lialf inch of powdercil sodium acetate. Fill half the 
test-tube with urine, and boil it over a spirit lamp for about two minutes. The 
powders dissolve and the tube is allowed to stand to deposit a yellow sediment. 
This, under a microscope, is seen to consist of bright yellow needle-sha|)ed crys- 
tals arranged in suid)urst fashion (phenyl-glucosazoiie). Tliey are almost in- 
soluble in wal(U’, but dissolve in boiling alcohol. 

JhtiocAUTioxs IX Ti:stix(} vom Suoak. — In testing for sugar, all utmisils 
must be perf(K‘tly cl(‘an, ami albumin nnist be removed if pres(*nt in any con- 
siderable quantities. In using the copi)er test, always add to the boiling solu- 
tion as few dro])s of the urine as possible, waiting a moment or two Ixd'oro 
adding a few moni drops, and so on, until equal ])arts of the reagent and tlie 
urine arc used. If the urine is boiled with a coi)p(‘r solution, there may b(» a 
greenish color, or a greenish opacity, or even a brownish color without the 
presence of sugar. An (»xcess of copper sul])hatc or loo strong a solution should 
not be use<l, because they give rise to these precij)itates without any sugar. 

Quantitative Tests for Sugar. — FKKMEXTAriox Test. — By fiu’menting 
urine with y(*ast, the sugar is decomposed into alcohol, carbon dioxid, etc., with 
a decrease in the specitie gravity of the urine. Each degree lost is equivalent 
to one grain of sugar to the ounce of urine. 

Houert’s ^Method. — Into a twelve-ounce flask, put four ounces of urine 
and a small lump of yeast; cork the bottle with a nicked cork to allow the 
carbon dioxid to esca]K*; set it aside in a Avarni place to fm’ment. AVitli it, put a 
tightly corked four-ounce flask of the same urine without yeast, for comparison. 
After (iiglitecm to twenty-four hours, the fermented urine is decanted and the 
specific gravity noted. At the same time the specific gravity of the unfer- 
inented urine is takcni. Tlie former subtracted from the latter shows the de- 
gree of gravity lost, which may be read at once as grains of sugar per ounce. 
Or else, the number of the lost degrees may be multiplied by 0.28 to obtain 
the percentage. The chief objection to this method is that it requires too 
much time. 
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Lohnstein 8 SACCiiAKOMETER (Fig. 82) is a very accurate fermentation 
apparatus devised for urines containing large quantities of sugar. It is pro- 



Fio. 82. — Lohnstein’s Saccharomkter for 
Undiluted Urine. (From Wood.) 


vided with a scale graduated for 
sugar percentages at two different 
temperatures and is so constructed 
that the fermenting urine is separated 
from the outside air by a column of 
mercury. It thus avoids the errors 
made in the use of the .Kinhorii sac- 
charomet(‘r at widely ditt’ering tem- 
])eratures. 

KiXIIORn's SACCIIAUOMKTKR (Fig. 
8;i) is used in sets of two, one being 



Fig. 83. — EiNIIORN’s SAmiAROMETER. 
(From Wood.) 


filled with normal urine for comparison. A small piece of fresh yeast is mi.xed 
thoroughly with a definite (piantity of the suspected urine measured in a marked 
t(*st-tube that comes with the aj)paratus. The mixture is then poured carefully 
into the graduated tube, care being taken to expel all the air by slanting the 
tube so that bubbles escape. The tubes are allowed to stand at a temperature 
of about F. until fermentation has ceased, i. e., for about twenty-four hours. 
The (T)^ resulting from fermentation collects at the toj) of the tube, and the 
])erc(?ntage of sugar is read off at the level of the fluid. If the second tube also 
shows a small amount of gas, this is deducted. 
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The above are tlie principal testn for sugar employed in clinical work, Tor 
the other methods, the reader is referred to the larger handbooks. 

Other Carbohydrates 

Throe other carbohydrates arc sometimes found in the urine, but arc of 
very slight clinical im])ortance. They are lactose or milk sugar, Iwvalose or 
fruit sugar, and inosite, or muscle sugar. The isolation of tluise requires elabo- 
rate apparatus, and the use of the polariscope. Lactose, how(»ver, gives the 
j)henyl-hydraziu test, forming yellow needles grouped in clusters. 


Ukka and its Compounds 
U rea 

The most important element in the urine is urea, representing, as it does, 
tlu? last form in the s(?ries cjf oxidized nitrogemous bodies. Its source is two- 
fold : from the tissue waste and from ingested food. Tlu^ greater part of nitro- 
g(‘n in food ajipc'ars in the urine in the form of un^a, which ranges from three 
hundred to six hundred grains in twenty-four hours (20-10 grams or 1.5 to 2.5 
per cent). Tluj average daily amount of urea for a healthy man on a mixed 
diet with moderate exercise may ha estimated as 33.(8 grams, which gives about 
0.015 to 0.035 grams per hour for each kilogram of body weight. Women and 
children excrete a l(\ss (piantity of urea than men, but ndatively mon? ])er pound 
of body weight. The normal standard urea excretion gcMUTally acccqitcd in- 
clinical work is two per cent, or twenty grams ])er liter, or ten grains to the 
ounce. 

Th(» organs chiefly concerned in the production of ur(»a arc the liver and- 
the spleen, but lym])h nodes jirobably assist to a slight extent. The maximum 
quantity of urea occurs with meat diet and the minimum with a vegetable diet, 
(■hang(»s in the? daily amount of excreted urea corn^spond so closely to the de- 
struction of tissue and tlu? assimilation of jiroteids that th(*v form a valuable 
index of bodily health. In fevers and inllammations, in the waking slate and 
under intense muscular or mental work, urea is markiMlly inereas(‘d in the daily 
amount eliminated; in liver and kidney disease, in sev(‘ral of the cachexias, it 
is diminished. 

Quantitative Estimation of Urea. — Tlau’e iiva many elaborate methods for 
accurately as(*ertaining tin? amount of urea. The most available method in 
the clinical laboratory is the one that is based on the fact that urea is decom- 
posed into carbon dioxid and nitrogtm in the ])rcsencc of sodium hypobromito. 

The reagmits are most conveniently kept and ai)i)lied in the form of Rice’s 
solutions: (1) caustic soda 100 grams, distilled water 250 grams; (2) bromin 
30 grams, potassium bromid 30 grams, water 240 grams. 
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The test is made in Doreinua’a nreometer, or in ono of the niimerons modi- 
lications of it. 

Dok’KMis's Ukkomktkk (Fi^s. S4 and 85). — This apparatus consists 
of a hull) with an upright graduated tube, and a small nipj)le pipette, hold- 
ing 1 c.e. of* urine. The gradua- 
tions r(*ad in fractions of a gram 
of urea ])er c.c. of urine, or else 


Fi(}.S5 . — Dohkmits I'hkumktkh, Tmimiovki) ForiM. 
(From Wood.) 

show the numher of grains of urea per fluid ounet* of urine. Tla* hull) is 
filled with flu* hypohroiniU; solution (one of the formula* giv(*n above), and 
the tube is inclined so as to r(*mov(* the last air hiihhle from ils eh»sed part. 
One e.e. of urine is then taken with the ])ij)ett(*, and iIk* point, of llu* latter is 
introduced into the bend of the tnh(». The nippk* is slowly and g(‘ntly com- 
pressed, care being taken to expel all the urine, but not to drivtj any air out 
of the ni|)|)h‘. The j)ipette should Im* dried before* being introdnc(*<l, and should 
be filled accurately. The sodium hypobromite in the* solution coni(*s into con- 
tact with the urea of tin* nriia*, which is decom])os(*d into nitrogen, carbon 
dioxid and water. Tlu* amount of iiitrog(*n disengag(*d is a m(*asure of llu* 
urea, and 1 c.c. uf nitrogen at standard t(*mp(*ratnr(‘ and [)ressnre cjpials O.OOi^T 
grams r)f urea. 'Flie gas is, therefore, allowed to esca|)(} into the top of the tube 
and th(? level of the fluid to sink until no more bubbles (,*sca])(\ This takes t(‘n 
or lifieen minnt(*s or sometimes longer. The jjereentage of urea is lh(*n simply 
r(*ad on the graduated tube. 




Uric Acid 

\ ric acid is a nitrogenous eom|)ound occurring in the urine in daily amounts 
from O.f to O.s grams. It is foriiu'd in tin* body by the decom|)ositit)n of the 
nncleins of the nuclei of the C(?lls of both food and tissues. It is freely soluble 
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in water, especially witli heat, and is still more soluble in solutions of nrea. 
It does not occur often as free uric acid, but usually is combined with sodium, 
potassium and ammonium to form urates. Wlieu a strong a(*id is added to a 
urine containing the muitral salts of uric aci<l whicli are soluble, a deposit of 
insolubhi acid urates occurs. Uric acid crystallizes in the urine in r(*ctangular 
])risms, in wi'dges, whetstone shapes and ros(‘t1cs of a yel- 
lowish-red color. 

Qualitative Tests for Uric Acid. — (Qualitative tests for 
uric acid are of no clinical value*. The following three* 
te\sts may l)e* used in rece)gnizing the aciel. 

Xe>. 1. Jhit a droj) erf urine? on a sliele, aelel a elrop of 
nitric aedd, warm ov(*r a spirit lam]>. Afle‘r eva])e)ratie)n 
the? ediaracteristic crystals of ure.*a nitrate will be elise'ov- 
ered hy the? jiiicre)se! 0 ])e. 

Xe). 2. Put a fe'w elrops of urine in a te'st-tube*, aelel an 
esjiial ame)unt of solution e)f soelium hype)bre)uiite‘. If urea 
is pre'se'ut there will be a rajuel formatiem e)f bul)bles. 

X’o. Warm a few crystals e)f urea in a test-tube*, aelel 
a trae*e‘ of sexliuiu hyelrate, anel then a elrop of a dilute sedu- 
liou of cnjiric sulphates A vieile:‘t or re)se (‘olor will ele- 
ve'le»p in the pre*se‘ue*e e)f urea: this is e*alled the biuret 
ri'ae'tieni. 

Quantitative Estimation of Uric Acid. — There* is no 
ae'curate? me*the)el e)f estimating uric aciel which is sufficient- 
ly e*ouve‘uie*ut for clinical ])urpe)ses. The following mcthe)els 
are* ele*se'ribeel bee?ausc the*y are le*ss trouble*somc than any 
othe*r ele*vise*el : 

IIi:l\t//s MuTiie)!). — Aelel 10 c.c. hydrex^hlendc ae*iel to 
200 e*.e*. urine anel let it stauel lwe*uty-femr hours in a eM>e)l 
[)lae*e*. Weigh a filter auel ce»lle*e*t the ele*posite*el crystals 
upon it, washing with cede! elistilleel wate*r. Dry the Hite*!' 

Ihe)re)nghly and weigh. Subtract the weight e)f the filter 
alone* anel obtain the weight eif the? uric acid in 200 e*.c. of 
urine; from this may he determine'd the amemnt in the? 
total elailv urine. Aiwa vs filter the? urine before using 
this nie*the)el. 

Rimikmaxn's rineMiMKTKH is recemimeiieled for the 
rapiel estimation of uric aciel (Fig. SO). The leiwest 
mark (S) shows the height to which the inelicator (car- 
bon elisulphid) sheiuld reach. Then fedbws to the mark T, a space of 2 c.c. 
content into which iodin solution is poureel. This solution is composed of iodin, 
1.5 ; potassiiiin iodid, 1.5 ; akohol, 15.0 ; water, 185.0. Above the mark I, at 2.6, 
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f'lej. 86. — Ruhemann’s 
Uricometeu for the 
Rapid Estimation of 
Uric Acid. 
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begins an empiric scale which, at distances of 0.2 c.c., gives the nric acid value 
pro mille. After the carbon sulphid and iodin solution have been placed in the 
burette, the urine is slowly added and the mixture strongly shaken after each 
addition. The urine is added until the primary brown color gives place to a 
white one, at which moment the percentage of uric acid is read otf at the top of 
the column of fluid. If the urine contains less uric acid than the apparatus 
will indicate, add the iodin only to the mark midway between 1 and S and read 
half values. Alkaline urines should be acidulated with acetic acid, and, if 
abundant sediment of sodiuni urate is present, the specimen should first be 
well shaken. Traces of sugar and albumin do not interfere, hut if large 
amounts of pus or blood are present, these should he removed by heat and fil- 
tration. The procedure recpiires about from thirty to forty-five minutes. 

Urates 

Xearly all the uric acid in the urine exists in the form of urates, i. e., sails 
of ju)tassium, sodium, aminouiiiiii, calcium and magnesium. These salts are 
soluble at body temperature, but a large part of them precipitate on cooling 
the urine. 

Two kinds of urates are found: the acid and neutral urates. The acid salts 
are less soluble and arc more readily precipitated. When the neutral urates 
are in excess, they ofhm remain dissolved for some time and precipitate only 
when the urine turns more intensely acid. (Sec Acid Fermentation.) -The 
addition of acid to such urines also makes the urates insoluble and })rc- 
cipitates them, as they are converted into acid urates. On heating, the 
precipitate of urates is dispelled. Urates usually precipitate in the form of 
amorphous granides, which may be mixed with uric-acid crystals if tlie urine 
has been allowed to stand. 

Ilieeuiuc Ann 

TTippuric acid exists normally in quantity from 0.5 to 1.0 gram ami is in- 
creased by vegetable and fruit diets, by certain drugs like benzoic acid, and in 
some diseases, like chorea, diabetes, and acute fevers. 

Diacetic Acid 

Diacetic acid occurs in the urine in the advanced stages 6f diabetes. It is 
usually a grave symptom, giving warning of approaching coma and death. 

Acetoxe 

Acetone is a colorless, thin, watery fluid of a fruity odor, occurring in the 
urine and bhK>d in diabetes and malignant tumors; also at times in high fever^ 
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smallpox, typlms fever, scarlet fever, measles and Bright’s disease. In dia- 
betes, acetone very often precedes a dangerous diaectiiria. 

Acetone can readily be detected by Lieben’s iodoform test: 

Lichens Test 

1. Distil the urine. 

2. Add dram’s solution to tlie distillate and then some sodium hydrate. If 
ae(‘tone is j)rescnt in ajiy quantity, iodoform is immediately precipitated. 
If ])resent in small (luantities, then iodoform crystals should be looked for 

‘ microscopically. 


Txdk^vn- and other ETirEUKAL Ruephates 

The ethereal snl[)liat(‘s in the urine constitute a group of substances, products 
of intestinal decomposition, which arc sulidiates of sodium and potassium, com- 
bi mul with an organic radical, such as iodoxol or a phenol. 

Indicau is the most im])ortant of this group of sulphates. It is derived 
from iiidol, a jwoduct of int(‘stihal putrefaction of proteids, Indol is absorbed 
from the intestine, is oxidized to indoxyl, and combines with potassium (and 
also partly with sodium) sulj)bate, forming indican, which is eliminated in the 
urine. 

Increased intestinal jmtrefaction increases the amount of indican eliminated 
by the kidnc'vs, thus acting as a renal irritant and frequently giving rise to 
albumin and casts in tlie urine to such a degree that many cases of indicanuria 
have been diagnosticated as Bright’s disease. 

Indicanuria is marked in all cases in which intestinal digestion is disturbed, 
such as: ty])hoid fever, cholera, acute and chronic ent(»ritis, acute and chronic 
gastritis, dys])e])sia, a])])(mdicitis, peritonitis, acute cancer of the peritoneum, 
diseases of the liv(?r and pancreas, chronic constipation. 

Indicau itself is a colorless or brown sirup, soluble in water and lias a bitter 
taste. It can be turned into indigo blue by adding acids and heating. 

Test for Indican. — To ecpial parts, about 10 c.c. each, of concentrated hy- 
drochloric acid and fresh urine, add two or three drops of one-half -per-cent 
watery solution of potassium jiermanganate and then invert the tube several 
tim(‘S. After one or two minutes, add enough chloroform to make a sediment 
about three quarters of an inch and shake well. If indicau is present, the 
chloroform becomes blue. 

Phenol and shalol arc also products of intestinal putrefaction, the latter 
forming low down in the tract. They arc absorbed from the intestine into the 
blood and .from there into the kidneys, the same as indican. 
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Bii.e Pigment 

The presenee of biliary pigineiits, biliii, and bilivcrdin, iiidieates derange- 
ment of the liver or biliary traet. They are always formed in tlio urine in 
jaundice, duo to obstruction of the common duct and after an attack of lio})atic 
colic. Biliary pigments impart, a green ish-yollow color to the urine and the 
foam produced by shaking the specimen vigorously has a yellow tint. 

Gmelin’s Test. — A moditication of I holler’s albumin test, known as Gmelin’s 
test, is commonly used to demonstrate the presence of these j)igments in the 
urine. 

In a test-tube the urine is carefully de]H)sit(‘d on top of a small (piantity of 
fuming nilrie acid, to which has been ad<le<l yellow nitrous acid. A greenish 
ring appears at the j)oiiit of contact if the urine contains biliii or bilivcrdin. 
There are several moditications of this test. A drop of the same acid on the 
white filter ]ia])er, through which the s])ecimen has been iiltered, will give* a 
similar reaction. 

lodin Test for Bile, — A solution of one ])art of tiuctun^ of iodin (or Lugors 
solution) to nine j)arts of watiu*, overlaid on tlu* iiriiu* iu a lest-lub(‘, ])ro<luces 
a distinct green color at the point of contact of the urine and reagent if bile is 
])resent. 

IlEMtHiLOBIMHIA 

irenioglobinuria, or the presence of hemoglobin, the coloring matter of blood 
ill solution in the urine, is of rare occurrence. rnd(*r normal circumstance's, 
hemoglol)iii is a constituent ])art of the red blood corpuscles and is not found 
in the urine sej)arate from them. 

ircmoglobirinria has been found with more e>r l(*ss freepumey in se'ven? ty]H*s 
of infections diseases, es])e<*ially y(*ll<»w feveu*, scarh't fc'ver; also in purpura, 
scurvy and malaria. It occurs also in sev(*re burns and in poisoning by coal-tar 
phenol derivatives, carbolic a(*id and naphthol. 

Heller’s Test for Hematin. — By adding a little caustic-potash solution and 
gently heating the urine, the* eartliy phosphates are ])r(M*ipitat(*d. The precipi- 
tate carries the blood-coloring matters with it as it sinks and is stained red. If 
the urine is alkaline, the jihosphates can be precipitated by adding a few drops 
of magnesium fluid and heating gently. (Sec page Dl.) 

Test for Hemin Crystals. — The jirecipitated earthy ]ihosphatcs are filten'd 
and ])lac(*d on an object glass and warmed until comiih^tely dry. Add a minute 
granule of common salt and mix thoroughly, cover with a thin cover glass and 
’ th(*n allow a drop or two of glacial acetic acid to pass underneath the cover glass. 

The slide is carefully warmed until bubbles make their appearance. After 
cooling, licmiu crystals can be seen by tlie aid of the microscope. 
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Mki.antn 

Mclnniii is ji pifi^iicnt foniu] in cases of inelariofic cancer or sarcoma, and 
occurs cither in solution in the urine, or is de])osiled in small black parti- 
cles. Alolanin also occurs randy in severe wasting eonditioiis and in chronic 
malaria. 

To detect nudanin, add bromin water to the urine, which causes a yellow 
preci[)ita1o that gradually blackens. On adding ferric chlorid, the urine turns 
gray; if enough he added, the phosphates will pn'cipilate, carrying the coloring 
matter with them, 'riuj urine containing melanin is normal in appearance 
wli(‘n freshly voided, hut on (*x])osnre to the air becomes hrown or black. 


OiuiAXic ( ^)\stitl:kxts ok ^Iixou Impoktanck 

Leiicin and tyrosin an; found in the uriu(‘, chit'lly in d(‘slructive diseases 
of the liver (acute yedlow atro]diy, phosphorous poisoning) and in acute infec- 
tions (smallpox, typhus). 

Lencin and tyrosin usually^ occur logeth(‘r; tliey may Ik; deposited in the 
sediment when ])resent in large amounts. Usually the urine contains an excess 
of bile and a d(‘ticiency of \ir(;a. 

The crystals may be obtained by evaporating the urine and, if the crystals 
are extracted with alcohol, leuein diss(dv(»s and tyrosin is hd’t. 

1 xou(i AXK.’ ( 'oxsnrr kxts 

1’he ])rincipal inorganic constituents of the urine are the chlorids, phos- 
])hates and sulphates occurring in combination with sodium, ])otassi»un, am- 
moninni, cahdnni and magnesium. The total amount of inorganic substances 
excreted in twenty-four hours varies between nine and twenty-live grams. 

Chlorids 

The chlorids rank iK'xt to urea in im|iortance among tin* solid const itu(*nts 
of the urine. The greater ])art of the chlorids (‘xist as sodium chlorid, while 
smaller amounts of ])otassium and ammonium chlorids are found. The chlori<ls 
in the uriiu; are derived from the food, and most of the salt ingested is elim- 
inated in the urine as such. 

The normal amount of chlorids excreted in twenty-four hours varies from 
ten to twenty grams, but if much salt is taken with the food, the amount may 
reach fifty grams. (Idorids are diminished especially in all acute affections, 
ill. which there is a serous exudation or transudation, vomiting, or diarrhea. 
Chlorids are diminished or absent also in cholera, septicemia, pyemia, puer- 
peral fever, and acute articular rheumatism. The chlorids may be absent in 
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tho urine in a chronic disease, if accompanied by dropsy (chronic nephritis, 
heaVt disease), and Jis the dropsy is absorbed, the cldorids gradually are in- 
creased. In pneumonia, the cldorids are low or absent in the acute stage, but 
as the exudate becomes absorbed, they increase, and may become normal. In 
meningitis (acute) tlie cldorids are also increased, so that by testing for them, 
we may differentiate between meningitis and typhoid. In ne]>hritis, the amount 
of cldorids eliminated as compared to the amount of urea, is of considerable 
importance. 

Detection and Approximate Estimation. — Stt.vkr it rate Test. — Be- 
fore applying this test, if more than a trace of albiimin is ]ux*seiit, it should be 
removed by heat, as albuminate of silver forms and interferes with the reac- 
tion. One half ounce of urine is laid ujxm an ecpial amount of pure nitric acid 
in the same manner as in the test for albumin. Then one drop of a 1 : 8 solu- 
tion of silver nitrate in water is added. A precipitate of silver chlorid is 
formed, which, if normal or increased in amount, ap])ears as a compa(*t, solid 
mass whicli falls to the surface of the nitric acid. If the amount is diminislied, 
the silver chlorid becomes more or less diffused through the layer of urine. 

Carbonates 

IMiiiutc (juantities of carbonates au<l biearbonates of sodium, ammonium, 
calcium, arid magnesium, arc found in fresh urine of alkaline rtaictioii. Am- 
monium carbonate may oc(?ur in large amounts, owing to alkaline decomjjosi- 
tion. The carbonates in urine are derived from the food, es))ecially from vege- 
table acids, such as lactic, tartaric, malic, succinic, etc. '^Fhey are, therefore, 
most abundant in the iiriiKi of herbivora. An excess of carbonates renders the 
urine turbid when passed or on standing and, as a rule, the sediment is mixed 
with phosphates. 

Detection. — On the addition of an acid, the presence of carbonates is de- 
tected by the evolution of gas bubbles, and this gas, when passed into baryta 
water, rend(?rs the latter turbid. The determination of the amount of carbonic 
acid will be fouruBdescribed in the larger text-books. 

Phosphnleti 

Earthy Phosphates. — R(?n<lcr half a hvst-tubeful of liltered urine alkaline 
with ammonia and warm gently. Karthy })hosphates, in the form of a whitish 
cloud, settle to \ho bottom of the tube. The precipitate is dissolved by tho 
addition of acetic acid. 

Apiuu)ximate Quantitative Estimation (Ullzmann ). — A test-tube 2 cm. 
wid(f is filled with urine to the depth of 5-§ cm., and a few drops of strong 
airinionia are added. The mixture is warmed over an alcohol lamp until the 
earthy phosphates separate. The depth of tho sediment is measured after 

\\ 
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standing for fifteen minutes. Normally, the layer will bo 1 cm. liigli : 
a greater depth indicates an increase, while a less abundant precipitate means 
diminution. 

Alkaline Phosphates. — After the earthy pliosphatcs have been separated, 
as sliown above, the mixture is filtered, 'fo the filtrate is added due third of 
its volume of magnesium fluid (magnesium sulphat(», ammonium hydrate, am- 
monium chlorid, of each one part; water eight parts). The white precipitate 
consists of alkaline pliosphatcs. To make this test available Lir approximate 
estimation, according to IJltzinann, 10 c.c. of the urine arc treated with 3 c.c. 
of the magnesium fiuid. A ])r(»ci])itate of crystalline amnion io-magiicsium 
phosphate is found, together with an amor])lious mass of calcium phosphate. 
If a milky turbidity permeates the entire fiuid, tlie alkaline phosphates are 
normal in amount, if an abundant precipitate gives the (luid the appearance 
of cream, they arc greatly increase<l ; and if a slight turbidity follows, or if 
tlie Iluid remains transjiarent, they are decreased. 


The (‘thereal sulphates have already been considered. There are in addition 
in llie urine the ordinary alkaline sulphate of sodium and potassium, the sodium 
salt luiing ]iri?sent in larger (quantities. The amount of sulqfiiates excreted by 
healthy adults ranges from 1..^) to 5.0 grams daily. About one tenth of this 
amount is rcqiresented by the ethereal sulphates, about nine tenths represented 
by the potassium and sodium salts. 

The sulphates in the uriiui arc derived partly from food and partly from 
the decomjiosition of jiroteid substances in the tissues. The sulphur from the 
foodstufi’s and from the tissue ehmumts is oxidized to sulphuric acid, the lat- 
ter in turn combining with s(xlium and potassium to form a sulphate of tlu^se 
bases. The amount of suljihates in the urine is incrc^ased after taking sulphuric 
acid or sulphates; after active exercise; after the inhalaticm of oxygen;. in acute 
fever, in meningitis and in rheumatism. As a rule, the amount of sulphates is 
parallel to that of iiiva. Sulj)hat(\s arc decn^ased in most chronic diseases when 
m(?tabolisni and appetite are diminished; also after carbolic-acid poisoning or 
after the use of large doses of salol, etc.. In such cnises the ethereal sulphates 
are incrc^asinl. 

Detection. — For ordinary purposes, the following test is sufficient: To a 
test-tube one half full of filtered urine, add one or two imfiies of barium S(fiu- 
tion (barium chlorid, 4 jiarts; concentrated hydrochlorici acid, 1 part; distilled 
water, 16 parts). A white precipitate occurs which normally fills one half the 
concavity of the test-tube. A larger amount indicates an increase, a smaller 
amount a decrease. 
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IV. MICROSCOPICAL EXAMINATION 

G KXERAI. (\)XSTI)KI{ATT()NS 


To obtain flic podiinciit of a sjHriiiicn of urine for microscopical examina- 
tion, we can nso eillier tlic old-fashioned gravitation m(‘tliod or the centrifuge. 
If tlie former is used, the s]H*cimen must be allowed to stand in a well-cover(»d, 
conical glass, jireferably in a cool, <lark place, from six to twelve* hours. This 
method has the (d)vions disadvantages of delay in examination and more or lt;ss 
disintegration of the organic (‘h^nuaits. 

Centrifugal sedimentation permits the immediate (*xamination of the urine 
microscopically and jmxliKu^s a cmicentrated sediment from fr(*shly voided 
nriue before cells and casts can he destroy(*d by the alkalinity of tlu* stand- 
ing urine and before the develoimieiit of bacteria. This is the onlv method 



Fig. 87. — Hand Centrifuge. 
(From Kny-ScheorcT.) 


by which crystals, fornu'd in the 
urine ludore it is ])ass(‘d, can be dis- 
tingnish(‘d from those formiMl after- 
wards. .l>y the old methods in urine 
of high s])(‘citie gravity, tlu^ lighter 
forms of casts might float and thus be 
ov(*rlooked. This does not hapjK'ii 
with the centrifuge. 



Fig. 88. — Water Centrifuge. 


The Centrifuge. — Three types of centrifnge are on the market: the hand 
(Fig. 87), water motor (Fig. 88), and the electric centrifnge (Fig. 8t)). Of 
the three, the hand centrifuge is the least expensive and answers the jmrposo 
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where it is impossible or iuipraetieabh* to use eithcu* a water or electric centri- 
fuge. The labor and time required in using it, owing* to the limited speed ob- 
lainabhs an? obvious disadvantages. 

TIkj walrr tnolor is in many Avays the 
most practical. It can be used wh(*rever 
therci is a faucet of running water under 
ordinary city ])ressure and it is so sim])le 
that it nc*y(‘r gets out of order. 

Tlie dcrlric centrifuge has some ad- 
vantages, and is prcdernMl l)y laboratory 
workers on account of the greattu* sjkmmI 
obtainable. It can be run with ordinary iu- 
caudesc(‘nt lighting curnmts of 110 volts, 
din*(‘t or alt(‘rnatiiig, gr ev(*n by curnmts of 
less V(»ltag(‘. 

Aluminum shields ju’otect the tub(*s from 

all daugtu* of breaking, no matter what tla* 

sjUHMl may be. Hk? tid)es have* (*oni(‘al ti|)S 

in wlii(*h th(* s(*diuieut colloc'ts, and it is not 

<Iisturbed bv suddcui stopj)iiig of the iiistru- 

, ’ . ri(i. SO. — Tiik Purdy Electric Centui- 

meiit or by <l(‘(*autmg tlie urine. euub. 

MkTUODS OI* KxAMlMNii TIIU SkDIMKXT 

A pipette, consist iiig of a single glass tube, drawn to a moderate jioint, is 
h(*ld with its ujiper (q)cuiug tightly clos(*d with tlu? iu(h‘x finger and dipjied to 
the bottom of the s(*<lim(‘ut glass of the centrifuge tulu*. The* liug(*r is then 
r(*l(‘ascd and the sediment is allowed to rush in from below u|>ward. A speei- 
meii should iiK'ludt* portions of all strata of the sediment, mixed with a little 
uriu(‘, especially if the? sedinamt is very d(‘ns(». 

Tlu^ s(‘dimcut is dro|)])ed upon a slide* and e^ovewed with a large cove‘r glass. 
The* e*xerss of urine is taken u|> with tilt(*r pajier. Whe*n the low power ((»nly 
n objective) is use*d, no e*over glass is iie‘e*de*el, but for the high-power lens a 
e*over glass is esse*ntial to ju’eveiit senliiig the lens, thei mieTose*ope anel the ex- 
am ine*r’s fingers. 

It is best te» go encr a slide with the low-power le*us (Leitz No. 3, Zeiss AA, 
Thiusch & Lomb fj). With this, most e)f the larger eleme*nts e*an be made out. 
For the; line; study of e*pithe*lia, e*asts, ete*., howeve*r, the higher power (Leitz 
No. (), Zeiss I), Ilausch & Lomb ,1) is necessary. For the* routine e^xaminatiem 
of a large? number of specimenis withe)ut a e*over glass, the* lower power with a 
stronger e‘ye*])ie‘e*e (Ze*iss No. 12, Aediromatic or Leitz Ne). 3, Oemlar 5) will 
be found sufficient. In fact this combination offers a rapid, cleanly way of ex- 
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aiiiining urine, Avliieli will appeal to the busy practitioner. For differentiating 
epithelia and the liner structures, however, it cannot serve in all instances. 

Ill searching for casts, especially of the hyaline variety, the diaphrtigin of 
the microscopic should be closed so as to admit the least possible amount of light. 
The micrometer screw of the microsco])e sliould bo freidy used in looking for 
casts, as these structures are cylindric and often so trocatcd that one turn ef 
the screw brings one part into view, while the rest remains hazy. The Hat 
mirror should be used when looking for casts. The Abbe condiaiser should not 
bt* used when looking at urinary sediment. 

T'xormA^'iZKo Skdiment 

Uric-Acid Calculi. — In uric-acid calculi in the kidneys or elsewhere in the 
urinary tract, considerable masses of uric-acid crystals, with jagged outlines, 
may be found in the uriiu*. 

JIetI‘:ctio*\. — rric-a<*id crystals (Figs. 90, 91, 92) vary greatly in shape*, 
l)Ut the ty])ical forms are the rhoinbie, or six-sided plates, the whetstoiui shajee 



Fi«. 90. — C>KYHTALH OF Uric Acii>. (From Wood.) 


in Stellate groups and crystals rcsemiding a cond) witli teeth on both sides. All 
these are morcf or less yellow in color, though occasionally some of them appear 
colorless. They dissolve on adding a few drops of alkali and reappear on add- 
ing acetic acid. 
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Ur&t68i — The mixed sodium, potassium, aniinoiiiun^, calcium and mag- 
nesium urate deposit is a granular sediment of a reddish color, varying from 
pink to hrick-rcd, and usually sinks quickly, though it may make the urine 
turbid. The precipitate rcalissolvcs on gently heating the urine. 



Fiu. 91 .— Unusual Forms of Uric Aoid. Fio. 92 . — U.vusual For.ms op Uriu Acid. 
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Sodium Ukatk. — Tliis forms tlio greah'r bulk of tli(‘ mixcul lira to dc^posit, 
and is usually ainorjdioiis. It is genorally found in mossliko masses of mi- 
nuto granules wliieli easily adhere to larger masses of sedinuuit. When crys- 
talline, it is seen in the form of fan-shaped grou])s, pointed at the center, (vr 
arranged like sheaves of wheat. These crystals show cliaracteristic striation. 

PoTASsi r M I " a ATK. — This occurs always 
as ail amorphous sediment, forming a part of 
the mixed urate deposit It is soluble in hot 
water, insoluble in cold water. 

(^\LoiUM Ukatk. — It is a rare deposit and 
is found as a ])art of the amorphous mixed 
urat(^ sediment. 

AmmOaMum I'KATK. — It is said by some 
that this is in reality sodium urate in modi- 
fied form, marking a transition of an acid 
sediimait into an alkaline. Ammonium urate 
is characteristic of alkaline fermentation, and 
is usually associatcnl with trijile phosphate 
and calcium phosphate. It occurs in tho 
form of yelhnvish-r(»d or dark-lmnvn spher- 
ul(\s, studded with fine sharp thorns which 
have given rise to the term thorn-apple ” 
crystals (Fig. 03). 

These crystals may be massed in clum])s 
or chains and are solubh? in hot water or in acids; they emit the odor of am 
moiiia on adding alkalies. It is the only urate found in alkaline urine. 


* 


4 # 




Fiu. 93 . — Crystals of Ammonium 
Urates. (From Wood.) 
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Calcium Oxalate.: — Xonnally the greatest part of the oxalie acid takt^n in 
the food is converted by oxidation into nrea and carbonic acid. When for some 

reason (disease) this oxidation is iiiter- 
fered with, this changes does not takij 
place, then (he oxalic acid is excreted as 
'^'*^*^* conibiiiation with calcinni (from 

Detection. — The crystals of calcinin 
oxalate nia}' be found in acid urine when 

nniie wluui tliey accouipauy 

calcium oxalate crystals are distinguished 
Fig. 94. — Calcium Oxalate Crystals (Fig. 1)4). 

(After Jacob.) ocialicdral crystals consist of two 

four-sid(Hl pyramids placed base to base and appt^ar lik(^ stjuarc's crossed like 
envelopes, or, if turned with tluur long axes toward the obstu'ver, like long- 


i 



Fig. 95. — Cry.stals of Ammonium Magnesium Phosphate. (liVom Wood.) 


pointed oetahedra. Sometimes these crystals coalesce witli larger masses. The 
d\mih-l)(ill crystals are not so common and look like two crossed dumb-bells. 
They must bt; distinguished from the yellow or brown dumb-bells of uric acid. 
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Tlie dumb-bells of calcium oxalate are soluble in hydrochloric acid, those of 
uric acid in alkalies. 

Phosphates. — In the sediment the earthy phosphates are represented by cal- 
cium phosphate and by ammonid-Tnagnesia phos- 
phate (triple j)hosphatc, so called). The alkaline 
phosphates are not represented in th(5 sediment. 

Calcium PiiospirA'rK. — Calcium phosphate 
is either amorphous (the normal salt), or ci’ys- 
tallinc (the acid salt), the latter consisting 
partly of magnesium phosphate. The amor- 
phous form occurs in feebly acid urines and is 
seen in small, highly refractive granules, in 
clumps or adhering to other ])arts of the sedi- 
ment. The (‘rystalline form is found in urine 
about to und(irgo alkaline fermentation, but 
which is still weakly acid. They are prismatic 
and aiTang(Hl in cither single or in star-sha])cd, 
often in fanlike, groups. Acetic acid rapidly 
dissolves them, whereas it slowly affects sodium- 
urate crystals similarly shaped. 

Tkipli: Pjiosimiate Ckvstals. — Ammonio-magnesium phosphate occurs 
cither as the coffin-lid crystals or the feathery crystals. The former is more 
common and consists of a triangular prism with one of the three angles wanting. 

They are large in size and at times shortened into sipiares which may be 
mistaken for calcium oxalate. The stellate crystals arc feathery stars or parts 
of stars. The phosphate crystals are soluble in acetic acid, while the oxalate 
crystals are insoluble in this acid. 

Carbonates and Sulphates. — (a) Calcium Cauboxate. — Cahnum car- 
bonate is found rarely in the urine of man, but in large (piantities in the urine 

of some lower animals. It occurs in the form 
of small sipiares. On adding acetic acid, an 
effervescenc(^ of carbon dioxid results. 

(h) Calcium Summi.vte. — (^alcium sul- 
phate is a very rare deposit; it occurs in 
highly acid urine with high s])ecific gravity, 
in the form of lUHMllelike prisms which oft(‘n 
are grou])e<l in radiating fanlike arrange- 
ments (Fig. 97). 

Leucin and Tyrosin. — (a) Lkucin occurs 
in the form of yellowish, highly refractive 
spheres, looking like oil drops (Fig. 98), which show radiating or concen- 
tric stripes. They are often arranged in masses or groups of three or more 
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spheres. Unlike oil, leiicin is not soluble in ether, but is soluble in alka- 
lies. They are larger than the spheres of ainmoniuni urate and have no spikes. 



Fig. 98. — Leucin Crystals. Fig. 99. — Leucin and Ty rosin Crystals. 

(From Jacob.) (From Wood.) 


(h) Tyrosix occnirs as very fine needles arranged in sheaves or rosettes 
(Fig. 1)9). They are colorless, but when arranged in masses, they appear (piitc 
dark. They are insoluble in ether, but soluble in alkalies. 

Blood and Bile Pigments; Fat; Cholesterin. — (a) Bilirubin. — In urine 
containing bile, bilirubin may be found as amorphous masses, or as needles in 
stellate formations, often adherent to cells, or in yellow or ruby-red rhombic 
plates. They show a green rim on adding nitric acid. 

( b ) IIematoidix. — Crystals of heniatoidin occur in urine containing blood, 
e. g., after an extensive hemorrhage, in pyonephrosis, renal stone, etc. The 
crystals are. identical with those of bilirubin and probably hematoidin is iden- 
tical with the former. 

(c) Fat Globules. — Fat globules may be seen in the urine as extraneous 
matter from unclean bottles, or from ointments in the genitals. When enough 
fat is present to be seen with the naked eye, the term ‘‘ lipuria ’’ is used. When 
the fat makes the urine milky, the term chyluria ” is used. The latter is 
usually due to the presence of a parasite, the Filaria sanguinis. 

Fat in small amounts may occur in healthy urine after a fatty diet, also in 
pregnancy and in phosphorous poisoning. Alany minute fat globules are found 
in the urine of chronic nephritis in which the fat granules are derived from 
disintegrated fatty epithelia. They are found also in other chronic inflamma- 
tions, such as cystitis, jiyelitis, prostatitis, urethritis and vaginitis, in cystic 
kidney, and in abscesses opening into the ureter. 

(d) Cholesterin. — Cholesterin is a monatomic alcohol, normally present 
in the blood, the nerve tissues, the bile, etc. It occurs in gall-stones, in pus, tu- 
mors, etc., l)Ut is a rare deposit in the urine in extensive fatty changes in the 
kidney as a result of acute or subacute or chronic nephritis. Still more rarely 
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it occnrs in cheesy degeneration of cystic kidneys. It crystallizes in large 
plates, is insoluble in water, but soluble in alcohol, ether, chloroform, etc. If 
a mixture of five parts of sulphuric acid is allowed to act on a cholcsterin plate, 
a bright carmiiic-red color appears, which changes to violet. 

Cystin. — (Vstiu is seldom found as a urinary sediment and })robabIy never 
in normal conditions. Its origin in the econ- 
omy is not clearly understood, but the liver 
is regarded as the seat of its formation. It is 

a crystalline compound and occurs in two g \ 

forms; cither as hexagonal tablets with an / \ 
opalesccjiit luster, or as four-sided prisms. It I A 

is soluble in caustic alkalies, oxalic and strong I 

mineral acids, insoluble in boiling water, I 

acetic acid, ether and alcohol. These crystals \ JIr i 

may be distinguislKHl from uric acid by treat- 
iiig them with strong acid — which dissolves 
them but not uric a(dd — and from triple 

])lios|)hates bv the solubility of the latter in lOO.— Crystalh of Cystin. 

acetic aci.l (Fig. 100). ' (FromJaeob.) 

(.■LiMCAu Sr<{xiKi(.AN( K. — But little is known as yet of the interpretation 
of cystin in the urine. It is found in tyjdioid fever, in renal degeneration, in 
chlorosis, and acute rheumatism. It occasionally forms calculi. 


OlUJANlZKD SkDIM KN TS 

1. Blood Cells.— As a urinary sediment, blood cells are always pathological. 
Tlujir form depends upon the source of the bleeding and tiui reaction of the 
urine; when the ty])ical biconcave disks are ])rcserved, it is easy to recognize 

them by the inicrosco])e and in acid urine they retain tludr 
0 shape for a long time, gradually shriveling and becoming 

crenated (Fig. 101). They seldom form rolls as when drawn 
O 0 from a blood vessel, except in cases of great heniorrbage from 

© ^ © bladder or urethra. If the urine be con c(?nt rated, the biconcave 

form is exaggerated and the corpusedes shrink 
Fig. 101.— Hlood become crenated; when the urine is of 

UmNE s])ccific gravity, they swell and may be- 

come spherical. 

2. Pus. — Pus cells may Ik; derived from any part of the 
urinary tract. The urine containing pus is usually turbid 
and gives the albumin reactions. Under the microscope, the 
pus cells appear as circular, pale, finely granular disks, 

about twice the size of the red blood cell; they contain distinct nuclei, often 
two or three (Fig. 102). Water swells the pus cell, renders it paler and ob- 
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soures its outlines; acetic acid produces the same effect, more quickly, and, 
causing the granular condition to disappear, 'renders the nuclei very distinct. 
Pus cells resemble the Avhite cells of the blood and lymph, and in the fresh state 
present the glistening appearance of living protoplasm and also ameboid move- 
ments; s(‘en in the urinary sediment, the cells arc dead. 

The chief constituent of pus cells arc albuminous bodies ; especially nueleo- 
albumin, Avhich is insoluble in Avater, but expands into a tough slimy mass 
Avhen treated by sodium-clilorid solution. Pus in the urine is usually accom- 
panied by tissue elements or bacteria, which aid materially in determining its 
anatomical and pathological source. 

3. Epithelia. — In normal urine, a few epithelial cells from the superficial 
layers of the urinary tract are always seen and have no S])ecial significance. 
When these cells are altc'red by disease and ai'e found in considerable num- 
bers, accompanied by ])us or red blood cells, a pathological process exists in 
some part of th(» genito-urinary tract. 

Theoretically, each separate portion of the urinary tract has a typo of 
epithelium peculiarly its own, but in actual ])ractice there an? so many transi- 
tional forms in every portion of the tract, that it is not always possible to spt'cifj' 
the origin of a given cell. Inasmuch, however, as the recognition of the differ- 
ent characteristic epithelia is absolutely essential to a localization of diseases 
of the tract by uriiiary examination, the ])roblcm of distinguishing the epi- 
thelia of each ])ortion of the tract is of great im])ortance. 

Most authorities maintain that, while histologic preparations of the dif- 
ferent urinary organs show that the epithelial lining of each has Avell-markcMl 
characteristics, the epithelia shed by these organs during life and appearing 
in the urine arc radically altered in aspect, and their characteristics to a large 
extent obliterated.. ^Moreover, the same school of clinical pathologists holds that 
the cells of the deeper layers of the bladder, for example, are identical in ap- 
pearance with cells from other parts of the urinary tract. 

The chief characteristics of epithelia found in the urine are their form and 
size. By comparing the size of the different epithelia with that of th(i leucocyte 
or pus cell, we have, because the latter varies so little, a fair idea of the relative 
magnitude of the epithelial structures. 

Three chief types of epithelia occur in the urine, viz., the flat or s(piamous, 
the round or cuboidal, and the columnar or caudate. All these epithedia have 
one or more distim^t iiiichd, and are more or less granular. When the (*pithelia 
in the urinary tract are stratified, the outer layers are usually flat, the middle 
layers ciiboi<lal, the inner columnar. 

The tubules of the kidney, the prostatic acini and ducts, and the ejaculatory 
ducts are lined with a single layer of cuboidal or columnar epithelium. Tlio 
pelvis of the kidney, the ureters, the bladder, the urethra and the vagina are 
lined with stratified epithelia. 





Fkj. 103. — Ei'Ithelial Cells from Different Parts of the Genito-urtnary Tract. 

1. — The dififerent varieties of these cells as seen histologically. 

72S convoluted tubules. arched collecting tubules. Bd, deep layer of bladder cells. 

7^*, spiral tubules. straight collecting tubules. «S. K, seniinal vesicle. 

Ii\ descending and ascending P, pelvic cells. P. f/, prostatic urethra. 

limb of Henlc. C/, ureteral cells. V.D, vas deferens. 

72*, loop of Henlc. Bh, superficial layer of bladder UJi, penile urethra, 

distal convoluted. cells. 7’.A’, fossa iiavicularis. 

II. — The groups of these cells recognized in the urine. 

72.C, epithelial cells from renal B, superficial Idadder cells. C, cells belonging either to pel- 

tubules. ^ Ur, penile urethra. vis, deeper layers of bladder, 

P , cells from renal pelvis. F.N, fossa navicularis. prostate or ureter. 

III. — Comparative size of epithelium found in the urine, 
i, blood cell. 4, renal pelvis, ureter, prostate superficial layers of bladder. 

S, pus cell. and deeper layers of blad- o*, the penile urethra. 

5, cellsfromthcrenal parenchyma. . dor. 7, the vagina. 
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The largest epitlielia in the urine are the flat superficial cells from the male 
anterior urethra, the vagina, vulva and female urethra. Xext in size arc the 
superficial squamous layers of the bladder. Next come the cells from the renal 
pelvis, the ureters, the prostate and the tubules of the kidn(?y. The average size 
and the average shape should always be taken into consideration, not tlic many 
transitional sizes which are confusing. (Sec Fig. 10;>.) 

(fl) Hkxai. EiMTiiKLiUM. — Tlicsc colls aro the most difficult, yet the most 
importaut, to identify in the urine. They do not occur in normal urine, save in 
such small numbers that they may be disregarded. Their presence? in any 
numbers is indicative, at least, of renal irritation; when accompanied by or ad- 
hering to casts, they mean nephritis. 

The chief diagnostic characteristic of renal cells is that they are at least 
one third larger than the pus corpuscles. This ndation is constant. If the 
renal epithelia are small in a given case, the pus corpuscles will also lx? siiiall. 
The illustration shows the comparative sizes of pus corpiis(»les and renal c]U- 
thelia. The smallest groiij) is that of red cor])Uscl('s, which are the smallest 
cellular elements in the urine. 'I'he next grou]) is composcxl of jnis cells. Then 
follow the smallest epitlu*lia, the renal, which are one third larger than the 
pus cell. The next group shows cuboidal cells twice the size of the pus c(*ll. 
These may be either from the ureter or from the prostate. 

The epithelia from the straight collecting tubules are not fVe(|uently seen. 
They are about the same size as the ejuthelia from the convoluted tubule, but 
narrower and columnar in sha])o. 

Kenal epithelia, ])us and pelvic epithelia, esjxxdally wh(?n accompanied by 
casts, are indicative of a ])yeh»nephritis. It is important to look for epithelial 
casts and to compare the size? and appearance of the ej)ithelia on tlujse casts 
with other renal e]uthelia found free in the urine. In this way we often con- 
firm our opinion that a given s(*t of round cells are from the kidney. It is al- 
ways important, however, to compare the tubular e])ithelia with tlxi pus cell. 

( h ) Epithklia from the Hexal Pelvis. — Thes(j cells arc? of two tyjx's. 
The superficial layers shed a characteristic caudate, iiear-shapcd or hmticmiar 
cell. The deeper layers are rej)resented by round or cuboidal cells, smaller than 
the bladder epithelia. 

The caudate cells of the pelvis are distinguished from those of the ureter 
and from the columnar cells of the bladder by various featur(?s. The pelvic 
cells are twice the size of a pus cell; they have more distinct nuclei; their 
granules are well marked and they often have joint(*d or bifurcated tails. They 
are smaller than those from the bladder and slightly larger than those from the 
ureters. Tlu; yiresence of these caudates is cliaracteristic, when present in large 
nuinlxfrs and accompanied by pus, of pyelitis. 

The round c(dls from the jxdvis arc not so characteristic, and fortunately 
arc not so frequently seen, as they may be confused with renal cells. They 
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often occur in clumps of considerable size, are always accompanied by pus, ^nd 
indicate chronic pyelitis. 

(c) Epitiiklia from the Ureters. — These occur in the urine of urctero- 
pyelitis, stone in the ureter, etc. They are also found in normal specimens ob- 
tained by the ureteral catheter. There are two forms of ureteral cells. The 
majority of cpithelia from the ureters are round or cuboidal, smaller than those 
of the pelvis but of the same size as those of the prostate. They rarely occur 
without pelvic cpithelia, and can bo differentiated only wlum the renal and 
pelvic c(dls are present. The ureteral cpithelia are twice the size of a pus cell 
and are comparatively rarely seen. They resemble a small narrow caudate 
spindle, having a small bright nucleus. These cells are rarely found in sedi- 
nuiiits and are v(?ry similar to those of the deepest layers of the bladder, but 
are much smaller. 

(d) Epituelia from the Beadper. — The upper layers of the bladder 
strata are flat I'hcy occair in modc^rate numbers in normal urines, but in cys- 
titis and other bladder diseases arc greatly increased and modified. They occur 
either free or as fragments of cells irregular in size and shape. The largest of 
these flat cells are found near the neck of the bladder, and arc aj)! to be (fonfiised 
with vaginal cells. The average superficial bladder (jell, however, is smaller and 
has more rounded outlines than the vaginal cells. The latter also often cojitain 
bacteria. 

The middle layers are composed of cuboidal epithelia. These arc present 
in moderate or in large numbers in acute cystitis, in conjuncjtion with ccdls 
from the upper layers. \Vh(*n chronic cystitis is present, the middle layers 
are njprcsented by a majority of the bladd(u* (jells found in the urine, as 
by this time the supcrfi(jial layers have be(ni to a marked ext(jnt destroyed. 
In ad(liti(m, in chronic (jystilis, the cjells present arc found filled with fatty 
granules of various sizes, and many of them arc in a state of partial dis- 
integration. 

The deepest layers of the bladder arc composed of columnar cells which are 
rarely found in the urine, save in ulcerative ])rocesscs, in tumors, and in cases 
of intense inflanmiati(m. 

(c) Eimtiielia from the E.rAcijLATORY Dik’ts anm) the Seminal Vesi- 
cles. — Epitludia from the ejaculatory ducts are elongated cylindrical and cili- 
ated, though the cilia may be broken off. These cells are easily recognized by 
their shape. 

Epithelia from the seminal vesicles arc columnar, nonciliated, and some- 
times contain a yellow. ])igment. They are rather larger, broader and less 
regular than the cpithelia from the ejaculatory ducts. 

Epithelia from the ejaculatory ducts find from the seminal vesicles occur 
in the urine in cases of seminal vesiculitis, and vcsiculo-prostatitis. They are 
often associated with pus cells, urethral cells and prostatic cells. 
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• (f) Prostatic Epitiieija. — There are two types of epithelia from the 
prostate. Tlie ducts of the gland are lined, with columnar, the acini with cu- 
hoidal cells. The cuhoidal epithelia are twice the size of pus cells, and are 
identical with the epithelia from the ureter. Prostatic epithelia, however, do. 
not occur in association with renal and pelvic cells. They are apt to be asso- 
ciated with pns, with sjKjrmatozoa and amyloid bodies from the prostate. 

( g ) Epithelia from the Urethra. — The stratified lining of the urethra 
is represented in the urine by cells of a great variety of shapes. The super- 
ficial cells are present in the milder grades of inflammation and are squamous 
or cuboidal. Tliey are always smaller than the bladder cells and larger than 
any other cells from the tract. The deeper laym’s of the urethra, with their 
smaller cylindrical cells, are less frequently represented, appearing in the 
deeper and more chronic processes. In such cases they show nuiiierous fat 
granules and are often fragmented. 

(/f) Epithelia from tiiic, Vacuxa. — The largest cells in the urine come 
from the vagina. Usually the superficial squamous cells are reprt‘seuted ; in 
fact, they arc present in thc.urinc of most women in liealth. In vaginitis, they 
are increased in number, accompanied by bacteria, miKuis and ])us. These cells 
may be found wrinkled or folded and show fine granules or fat globules. 

The cuboidal epithelia from the middle strata of the vagina are found in 
severe, especially in clironic, vaginitis; and may contain fat granules. Tlu? col- 
umnar epithelia from the deepest layers arc seen only in V(;ry extensive ulcera- 
tions. All vaginal cells are larger than those of the corresponding layers of tho 
bladder. 

(/) Eiuthelia from the Uterus. — These do not often occur in the urine. 
lliey cannot he dilJerenlialed from ureUiral epIllKdia. The mucosa of tho 
uterus itself sheds cylindrical ciliated epithelia, tho presimcc of which indicates 
endometritis. 

4. Urinary Casts. — 'riircc views are held as to the formation of casts: (l) 
That tliey arc the result of tho disintegration of the epithelium of tluj renal 
tubes, the resulting products Ixung packed into molds by the pressure of the 
urine and at last forced out. (2) That they consist of a morbid secretion from 
the renal epithelium similarly caked into molds. (J3) That they are formed 
from tho coagulablc elements of the blood (serum) albumin which gain access 
to tho renal tubes through pathological lesions of tlic latter, and that any de- 
tached portions of the tubules become entangled in this coagulablc jirodiict, 
assisting to form the mold which afterwards appears in the urine. This latter 
view is the one most generally accepted. 

Casts may be conveniently divided for purjioses of study,, into ten kinds, 
viz. : 

(a) Hyaline casts, whose origin and nature are still a matter of discussion, 
appearing as narrow hyaline, broad hyaline and composite casts. 
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(h) (Jraniilar casts, made up of a hyaline basis, containing grannies of dis- 
integrated leu(!Ocytes, and red and epithelial cells. 

(c) Epithelial casts, made of unchanged anatomical elenieiits, including 
red blood corpuscles, leucocytes, epithelial cells, or bact(M*ia. 

(d) Blood casts. (//) Amyloid casts. 

(c) Bus casts. (/) Mixed casts. 

(f) Fatty casts. (j) Cylindroids. 

{(j) Waxy casts. 

(a) IIvALiNK Casts (Fig. 104). — These arc tluypale structures of variable 
but usually considerable length, sometimes very ditlicult to detect in the sedi- 
ment. Sometimes they are transparent and free from granules; more fre- 
quently they present fine granulations of a very light color. They may also 
hav(i a few drops of fat or fragments of epithelium adhering to the surface. 
The origin of the hyaline cast has been variously exi)laincd as a result of secre- 
tion from the epithelia of the kidney, or as a coagulation of the albumin or its 
derivatives excreted with the urine. In suj)i)ort of the latter view it is stated 
that they arc found only when the urine is albuminous, or has lately been so. 
The occurrence of albumin and casts may not be simultaneous. 

It is a mistake to regard the presence of very small narrow hyaline casts as 
of no great importance, as is sometimes done, for they arc oftim the chief 
urinary sign of the existcmcc of a very grave disease of the kidiujys, namely, 
chronic interstitial nephritis in which the albuminuria may be slight or absent. 



Fig. 104 . — Hyaline Casts. 


a, granular cast. c, coarsely granular cast. 

b, finely granular cast. rf, brown granular cast. 

e, granular cast with iiorinal and abnormal blood adherent. 

/, granular cast with renal cells adherent. 

a, granular cast with fat and a fatty renal cell adherent. 


(h) OKANirnAit Casts (Fig. 

105). — This form of casts, 
resulting from the luctamor- 

phosis of anatomical elements, such as ej)itheliuni, pus, or blood, is found in 
the urine in great variety. 1'lie casts vary much in shape and appearance 
and are most often seen in fragments. They are irregular, in both fine 
and coarse outline, with ragged ends, the granules varying from those which 
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require tlie highest powers to discover to a relatively coarse size which gives its 
name to the cast. They are of various colors — ^yellow, gray, or brown — and 
may have scattered over their surfaces epithelium, leucocytes, fat globules, or 
fatty crystals. Granular casts have generally been regarded as evidence of 
pathological changes in the kidney of a chronic degenerative nature. 

((^) Epithelial Casts (Eig. 106). — This form is due to pathological con- 
ditions which cause the exfoliation of the renal epithelium. At times this is 
thrown otT intact for short distances, resulting in cylinders with lumens; or 
the cast may be solid, the body being hyaline and the epithelia adherent to it. 
Tlie cells when seen under the microscope appear more or less swollen and gran- 
ular, with ill-defined margins. Sometimes the epithelial cells appear as rows 
or patches scattered over the surface of the cast. In other cases the epithelia. 
have undergone degeneration and present dots of fat, significant of chronic 
inflammation of the kidney and consequent fatty change. Einally, some casts 
consist of epithelial cells alone, glued together. Casts of epithelial variety are 
usually of medium size and length, refracting -light to a marked degree and 
therefore easy to find with the microscope. They resist tlie action of chemical 
reagents more than most varieti(»s. Epithelial casts always signify inflamma- 
tion of the kidney and are therefore of great diagnostic worth. 



... 1 . 1 1 1 Fio. 107. — Blood Casts, Composed Wholly op 

conditions which cause hemorrhage White Corpuscles or Hyaline Sub- 

ill the renal tubules. The corpuscles stance Covered with Blood Corpuscles. 
may lx* welt preserved and glued to- 

geth(*r to form perfect molds of the renal tubes, usually short and of uniform 
diameter with rounded ends. 

These casts are found in nephritis, especially acute, in hemorrhages, acute 
renal congestion and hemorrhagic infarction of the kidney. They do not in 
thenis(*lves furnish positive jiroof of organic renal disease, but, on the other 
hand, blood casts are positive evidence of renal hemorrhage. These casts are 
among the rarer kinds and arc usually hard to find, sim^e a large sediment of 
blood corpuscles is apt to accompany them and obscure the microscopic field. 
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(c) Pns Casts (Fig. 108). — Casts coiiHM)sc<l altogether of ptis are very 
rare. Compound casts, however, may present a few corpuscles here and there 



Fia. 108 . -Pus Casts. 


on their siirfaee. They signify puru- 
lent inrtainmatioii in the kidney itself 
— i. e., pyonephritis or pyonej)hrosis. 
l^aeleria anj present in pns casts. 





Fia. 109. — Fatty and Other Casts. (Ogdci 
/, epithelial east. .y, pus east, 

blood east. fatty cast, 

fatty cast witli compound granules and fatty 
• renal cells adherent (crystals of the fatty acitl 
protruding). 


(/) Fatty Coasts (Fiej. lOD). — Oil globules are often found adherent to 


many varicti(?s of casts, whereas others are frequently seen which seem wholly 


made up of fatty uiatcudal, 
including crystals of tlic? fat- 
ty acids. These fatty acids 
iiidicaUi fatty changes in the 
kidneys and are found in 
their most ty[)i(*al form in 
the large white kidney. 
They suggest pathological 
states of the kidmy whose? 
chief f(»ature is chronicity, 
since tliey are the re^sult of 
complete desi ruction of tlie 
cell ])roto])lasm, which is re- 
placed by fatty ('leuumts. 

{()) Waxy Oasts (Fig. 
1 to). — Waxy ('asts reseuii- 
ble somewhat hyaline casts. 
They ai*e more refractive*, 
and are yellow or grayish- 
yellow in (folor and differ 



furtliermore in presenting a 
clou dy a ppearance. IT n 1 i ke 
hyaline casts, they are not 
attacked by ac(*tie acid. 
Though they resemble amy- 


Fia. 110. — Types of (’’asts with a Waxy Matrix from a 
Case of Subacute Parenchymatous Nephritis. (Wood) 
Some of the ca.sts are quite transparent, others arc granular 
at one end and clear at the other. Some arc composed partly 
of granular matter and partly of waxy material. The casts 
vary greatly in size, but arc all drawn to the same scale. 
One very small cast in the center is of the hyaline variety. 
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loid casts in appearance, yet their presence does not indicate amyloid disease 
of tlie kidney. It is possible that they were originally hyaline casts whicli have 
remained in the iiriniferoiis tubules for a long time and have there undergone 
certain chemical changes analogous to amyloid metamorphosis.” 

(//) Amyloid (\\sts. — Amyloid casts resemble in appearance Avaxy casts. 
Th(\y can be differentiated, however, by the addition of dilute iodopotassie 
iodid solution (Lugol’s solution), when they assume a mahogany color wliich 
changes to a dirty violet upon the addition of dilute sulphuric acid. Waxy 
casts do not give this reaction. The presence of amyloid casts is indicative of 
amyloid degtmeration of the kidney. 

(/) ^Itxkd Casts (Fig. 110). — The various kinds of casts are sometimes 
found in the same specimen, de])ending on the stage of pathological process in 
the kidney. 

(7) (\'LiNi)Hoii)s (Fig. 111). — In addition to the varieties of casts men- 
tioned, the urine may contain what are called cylindroids. These are long, 

wavy, r i bbonl iki^ s t r 11 c t u r e s, 
Avhich often divide and sub- 
divide at their ends. Tlui ends 
may be folded or twisted. 
They are ])alc, colorless and 
of greater length than casts, 
and seldom have cells adlu‘r- 
ent to them. They appear 
flat and do not give the im- 
pression of being solid struc- 
tnr(‘s like the true renal casts. 
It seems probalile, however, 
that these cylindroids come 
from the renal tubiil(?s. Thc»y 
occur in nephritis, cystitis and 
in renal congestion, and may 
be present in urine which 
contains no albumin. They 
are not characteristic of kid- 
ney disease, but rather of irritations of the lower urinary tract, which have 
exteiuhid to the kidney. 

XoTK. — To find casts with the least delay, the urine should be voided 
freshly, immediatfdy centrifuged for three minutes, and four to six drops of 
the sedirmmt taken up with the pipette and placed on a perfectly clean slide, 
a cover glass laid on, the excess urine removed by blotting paper, and the speci- 
men examined with a (piartcr-inch objective in not too bright a light. Hyaline 



Fig. 111. — Cylindroids or False Casts. (After Pcycr.) 
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casts may bo overlooked, but when the focus has been carefully adjusted, if 
the field bo darkened gradually till perhaps one third of the illuniinalion is 
cut off, and the slide- be moved slowly about, the contents of the field are viewed 
in different lights and the outlines or shadows of the hyaline (?asts may be de- 
tected. If doubt exists as to the nature of a cast, slight jnessuro on the cover 
glass will cause currents under it and cause the cast to turn. 

5. Shreds. — Unde^r the Microscopical Examination of Sediment, something 
should bo said of shreds voided with the urine in an acute or chronic process 
of the geiiito-urinary tract. If they arc derived from destructive processes in 
the bladder, prostate, or the kidney, they contain connective tissue. Shreds 
not due to destructive lesions are the result of subacute or chronic urethritis, 
prostatitis, pyelitis, or cystitis. 

Several varieties of shreds may be distinguished: (1) Pus shreds, (2) 
mucous shreds, (3) muco-pus, and (1) epithelial shreds. The characteristics 
of these four varieties are sufficiently well marked to be readily recognized by 
the microscope. 

Examination of Siiueds. — They are carefully removed from the urine 
with a platinum loop and spread upon a slide Avith a f(jw drops of water, teased 
apart Avith a needle if they an* thick, and a cover glass phtced over the speci- 
men, after which their composition can be determined. Eor a bacteriological 
examination, the shreds can bo stained like tissue sections. Eor this puriiosc 
the following method can be employed. 

1. Fix Avitli al(!ohol and (?ther for ten minutes. 

2. Stain for oik^ or two minutes AAuth Unna’s polyidiromo methylene blue. 

3. Wash in distilled water. Dry. 

4. Dehydrate for a fcAv sec;onds in ninely-five-per-ceiit alcohol. Dry Avith 
filter paper. 

T). ( 'lear in xylol or in cloAT'-thyme mixture. 

6. Mount in balsam. 

MASSA(iE Producvi’s IN THE UuTNE.— After massage of the prostate and 
vesicles, certain jiroducts may be Avoided Avith the urine and these should, there- 
fore, be mentioned under Examination of Sediment. 

In chronic inflammations and infections of the prostate and vesicles, the 
urine contains many pus cells and red blood cells, together Avith shreds. In 
seminal A^esiculitis after massage, large masses of the secretion of the seminal 
vesicles, together with inflammatory detritus, are thrown off, looking like meal 
in the Avater, and sometimes like a thick Avhite lump. These are often so large 
and thick as to block tlio urethra for an instant. In addition to these elements, 
the urine, after massage of the prostate and vesicles, very frequently contains 
Other products, the significance and pathology of Avhich are not quite so clear. 
I call tliem tapioca, sugar granules, skin flakes, and snoAvflakes. 
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Sago Bodies, — Sago" bodies consist of round or ovoid masses, of a semi- 
opaque, yellowish-white, colloid material, varying in size from a barley corn 
to a lentil. Under the microscope they are found to consist of homogenous col- 
loid matrix, in which are imlxMlded motionless s|)ermatozoa. 

Tissue Shreds , — Tissue shreds are never found in the urine under normal 
conditions. They are always evidence of tissue destruction or d(»e{)-seated in- 
flammation, and are found in ulcerative conditions, in tuberculosis, trauma, 
tumors, and abscess of tlio prostate. 

Sugar (rranules . — Tliesc bodies resemble granules of melting sugar; they 
are much smaller than sago bodies, of the same transparency and light-yellow 
color. They are often present in large quantity, falling rapidly to the bottom 
and dissolving in a few minutes. Microscopically they arc homogenous, struc- 
tureless bodies, consisting of a highly refractive matrix, in which there are few 
or no spermatozoa and cellular elements. 

Sh'ins, — These, are delicate, oj)aque, white, skin or membranelikc fragments. 
They arc com])osed of thickened inspissated vesicular secretion which has lain 
for a considerable time in the organ. They represent a de])osit of s(‘cr(^tion 
that has been formed in some of the recjesses of the seminal vesicles and lias 
been loosened and pushed through the ejaculatory ducts by massage. Skins 
are found especially abundant in men who have abstained from sexual inter- 
course for a long time, especially if a chronic catarrhal condition is presc'ut. 
Snowflakes represent a similar accumulation that has lasted but a short time 
and arc much lighter and more flaky. 

V. BACTERIOLOGY OF THE URINE 

Although germs have been found in the urine of heallhy persons, the ma- 
jority of investigators state that the urine in health is sterile, provided it be 
obtained by sterile instruments and under proper precautions. The bloorl and 
the various tissues and organs of the body also are said to be fr(*e from bacteria 
in health. During and after infectious diseases, sucli as ty|)hoid fever, grip, 
pneumonia, and septic infection, germs are often found in the urine. 

Inasmuch as the urethra is always inhabited by saprophytic bacteria, the 
urine flowing from the meatus can hardly be expected to be absolutely sterile, 
all the more so because it is often mixed with bacteria from the surface of the 
glans and prepuce in men and from the vulva in women. Therefore, an or- 
dinary specimen of urine freshly passed even in health will certainly contain 
some bacteria. 

Experiments have proved that the urine possesses bactericidal properties 
in health and shown that the absence of bacteria from normal persons may mean 
that the germs have been destroyed by virtue of this property. It has also 
been shown that fresh urine has the property of destroying the anthrax, cholera 
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and less constantly the typhoid bacilli, by virtue of the presence of the acid- 
potassium phosphate. If the urine is neutralized by addition of alkalies, its 
bactericidal property tends to disappear. Possibly the clilorids or some other 
constituents may also act as antagonists of the bacteria. 

In disease, the bacteria which may occur in the urine are many. A few 
of them, however, are of importance, as they play a ])romiuent role in the causa- 
tion of urinary aflFections. These imjx>rtant special germs are th(i gonococcus, 
the tubercle bacillus, the colon bacillus, the Streptococcus pyogenes, and the 
Staphylococcus pyogenes aureus and albiis, the Bacillus ])roteus of Hauser, the 
typhoid bacillus, which occurs in the urine in typhoid fever, and rarely the 
Bacillus pyocyaneus. Still more rarely the pneumobacillus of Fraenkel is 
found. In certain infectious diseases, such as anthrax, plague, etc., the cor- 
responding germs have been found in the urin(\ With tlu^ exception of the 
last-mentioned germs^ which are rarely found in the urine, all the above-men- 
tioned germs liave been known to jmoduce cystitis. The following is a list of 
germs concerned in the causation of suppurative inflammations of the kidney, 
ureter, and bladder in the order of frequency : 

1. The colon bacillus, 

2. The Bacillus jwoteus vulgaris, ^ These may be saproj)hytes in the 

3. The Staphylococcus pyogenes, [ urethra, especially in the female. 

4. The Streptococcus pyogenes, 

5. The tubercle bacillus, 

6. The gonococcus. 

Y. The typhoid bacillus. 

S. The Bacillus pyocyaneus (rare). 

The gonococcuis is found in the urine in gonorrheal infections of the 
urinary tract and the tubercle bacillus in tuberculous infectious. The germs 
of su])puration, such as the streptococcus and staphylococcus, and the (folon 
and proteus bacillus are found in suppurative conditions of the kidneys, pelvis, 
ureters, etc. 

Bacteria in the Urine 

Mode of Entrance. — Germs may be introduced from the urethra or from 
the outside into the bladder either by unclean instruments or simply by pushing 
germs present in the urethra into the bladder with sterile instruments. A 
urethral infection also may be transmitted by continuity to the bladder, where 
the germs will then appear in the urine. If the bladder is. sterile and the 
urine therein free from germs and if the urethra is infected, the urine, of 
course, may wash numerous germs from the urethra into the vessel in which the 
sample is collected. These modes of infection of the urine are practically self- 
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evident. Infection of the urine. in the bladder by germs transmitted from the 
normal urethra does not occur in man, owing to the fact that the vesical sphinc- 
ter shuts off the bladder from the urethra. On the other hand, in women, blad- 
der infection may occur through the healthy urethra. 

In addition to an infection from the urethra upward, the urine may become 
contaminated also by the entrance of bacteria into the kidney through the cir- 
culation (especially of the tubercle bacillus), and by the passage of bacteria 
into the bladder through the intestinal wall. 

The question of a descending infection has been demonstrated both experi- 
mentally and clinically. It is difficult to understand at first how bacteria can 
infect the kidney from the bladder when the stream of urine apparently tends 
to prevent this by opposing the ascent of the germs. Animal experiments, 
however,^ have sliown that under certain conditions, the contents of the bladder 
regurgitate into the pedvis of the kidney. Wluui the germs reach the pelvis, 
they may enter through the lymphatics of the. kidney, less frecpiently through 
the urinary tubules, and more rarely through the capillaries of the kidney. 
The entrance of germs from the blood through the kidneys into the urine has 
been repeatedly demonstrated. Germs may enter the bladder directly from the 
intestine in cases in which the bladder is damaged, or from the intestine into 
the blood and thence into the kidney. 

The Gonococcus in the Urine. — To avoid repetition, we have grouped all 
data on the gonococcus in the chapter on the Examination of Urethral Dis- 
charges. 

The gonococcus is usually found in the urine in urethritis, sometimes 
in prostatitis and vesiculitis after niassage, and occasionally in cystitis, pyelitis 
and pyelo-nephritis in ascending infections of gonorrheal origin. The germ is 
much more difficult to detect in the urine than in smears of discharge. In the 
urine, it is always accompanied by ])us and is to be looked for within the cyto- 
plasm of the pus cells, or upon the epithelia of the sediment. The methods of 
obtaining and precipitating the sediment for such examination has been given 
in the preceding pages. 

The Tubercle Bacillus. — The tubercle bacillus occurs in the form of a small 
rod, one quarter to one half as long as the diameter of a red blood corpuscle. 
The rods are delicate, straight, slightly bent or curved, and somewhat beaded. 
They occur either singly or in groups, esj^ecially in tlie form of tufts which 
ar(i commonly found in the urine. At times they are found also within the 
body of the pus cell. In some specimens, the ends of the rods are somewhat 
clubbed or branched, or present swellings at different points. In stained 
prejjarations, the bacilli show alternation of stained and colorless portions. 

Method of Staining. — The detection of the tubercle bacillus depends 
upon its characteristic behavior toward anilin dyes and decolorizing agents. 
The penetrating power of the dye used must be increased by the addition of 
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iMfi. 1. Fifj. 2. 

lUCTERIA, »SII0WIX(1 THE OPSONIC ACTION INCREASED I5V THE PROPER 
ADMINISTRATION OF BACTERIAI. VACCUNES. 


Fk;. 1.- TunKiirLK BAriixi in Sputum. Thu 
lul)(T(*l(* bacilli arc .slainud ml wilh carbol- 
fuclisin. Al A 11m‘ bacilli an' insiflv the 
lt‘uko(?yl('s, showiii}? pluiKocylosis, or that 
llio bacteria liav(' been i)r(*|)are(I for inges- 
tion by the o|)sonin.s. B shows the bacilli 
oul.nidr the leukocytes not prepared for in- 
g(‘stion by the opsonins. 


Fk;. 2.— CoxocoecT ix ruETURAL Pus. The 
gonococci arc stained with methylene l)liu». 
At .1 the cocci are inaidc tlic leukocytes, 
showing i)hagocytosis, or that the bacteria 
have been prepared for ingestion by the 
opsonins. B shows cocci oulside the 
leukocytes not prepared for ingest ion by the 
opsonins. C shows the cocci having prob- 
ably been ingested by the white blood- 
corpusch's, but the toxins of the gonococci 
hav(' destroyed the leukocytes. 
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either carbolic acid or anilin oil and by the application of heat. Once stained 
in this way, tlie bacilli resist acids, and upon this depends the differentiation 
from other bacteria in the same specimen. 

Ziehl-Nedmn Method , — This is the method in common use for staining t\i- 
bcrclc. bacilli in the urine. 

Tlie sediment is obtained in as conccmtratcd a form as possible, and spread 
in a thin layer upon a slide or cover glass and allowed to dry in the air. The 
preparation is then fixed in the usual way in the flame of a Bunsen burner. 
The specimen is then covered with some filtered Ziehl-Xe(?lson carbol-fuchsin 
solution (five-per-cent aqueous solution carbolic acid, ninety parts; saturated 
alcoholic solution of fuchsin, ten parts) and held over the flaiiKi of a Bunsen 
burner, allowing the solution to steam for one or two minutes without bringing 
it to the boiling point. 1'he s])ecimcn' is then washed in a stream of running 
water and immersed in five-per-cent sulphuric or thirty- per-cent nilric acid. 
'^I'he film turns yellow or brown, b\it, on washing again in water, the red color 
rea])pears. The operation is then re])eated until only a very faint tinge is left 
and no more of the stain is giv(*n off. 1die sp(H*im(‘n is now washed for from 
ten to. fifteen minutes in strong (ninety-five jier cemt) alccdiol, followed by rins- 
ing in water. In staining a urine speciuum, the use of alcohol is an important 
step as a means for excluding the smegma bacillus, which is decolorized by 
alcohol. The S|)ecimen is now covered with a weak, watery solution of methy- 
lene blue, whicdi is allowed to remain for from one to two minutes. After wash- 
ing and drying, the speciiiKUi is ready for examination with an imriKjrsion lens. 

Dikfkukntiatiox. — The tubercle bacillus may be confounded morphologic- 
ally with two different germs; the smegma bacillus ami th(j leprosy bacillus. 

The sinefjrna hacillws is most often confound(Ml with the tubercle bacdllus. 
It occurs in the deconi])osing secretion around the genitals. In obtaining speci- 
mens of urine for examiiuition for tubercle bacilli, care must be taken, first, to 
wash the external genitals with soap and hot water, so as to remove any smegma 
germs, and then to draw off the urine Avith a st(‘riliz(*d catheter. If, in addi- 
tion to these ]U’ecautions, the s])eciniens arc washed in alcohol after decMdorizing, 
as ])revionsly mentioned, there is very little dang(»r of (?rror in the microscopical 
diagnosis. 

The lepra bacillus resembles the tubercle bacillus both in shape and stain- 
ing properties, but is somewhat shorter, thicker, and stains unevenly. It oc- 
curs, however, so rarely, that its differentiation from the tubercle bacillus need 
not be discussed here. 

Animal Inoculaiion . — In case of doubt as to the nature of the bacillus and 
in instances in which repeated examinations of urinary sediments do not show 
any tuber(de bacilli, although clinically tuberculosis is suspected, recourse may 
be had to inoculation of animals and to cultures on artificial media. The ma- 
terial should be introduced subcutaneously or into the peritoneum, the former 
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method taking from four to ten weeks, the latter from ten to twenty days for 
tiduTciilar lesions to develop when tubercle bacilli are present. If smegma 
bacilli only are present, no lesions develop. At the end of the time stated, an 
auto])sy is performed upon the animal, and the site of puncture, the peritoneum, 
tlie lungs, and other organs are examined for tubercles. 

The Colon Bacillus. — The colon bacillus occurs normally in the intestine 
of man, bovines, dogs, and other domestic animals. Its close resemblance to 
the typhoid bacillus makes it an object of interest. Certain features, however, 
distinguish it from the typhoid bacillus, and it is regarded as a distinct species 
of germ. The colon bacillus may under favorable conditions produce serious 
disease. It is the cause of local suppuration in a great variety of organs, and 
also produces at times general septic infection. The colon bacillus plays an 
important role in urinary aifections, as it is one of the chief germs concerned 
in the causation of cystitis, and is found also in the urine and the purulent 
sediment in cases of infection of the kidney, the pelvis, and ureter. 

Mokpiiolo(jy. — The colon bacillus occurs in the form of rods, with rounded 
ends, which inay vary in two directions: they may bo cither so short as to ap- 
pear almost like cocci or so long as to resemble threads. Xo sjK)res have be(ni 
demonstrated, but flagella may he shown by LoetHer’s method. It is motile in 
most cases, but often its movements arc very slow. 

Stainixcj Propeiitiks. — It stains with ordinary anilin dyes and is decolor- 
ized by Gram’s method. 

Streptococcus Pyogenes. — The Streptococcus pyogenes is the cause of local 
inflammatory and supi)urative processes and of general infections such as sep- 
ticemia. In the urinary tract it is found in inflammatory comlitioiis of the 
urethra, bladder, kidney, pelvis, and ureter, cither alone or more generally in 
company with other germs of suppuration, as the tubercle bacillus, with which 
it is very frequently associated. 

Tlic Streptococcus pyogenes occurs in the form of chains of minute round 
or oval cocci resembling strands of beads. Sometimes two or more cells in the 
chains coalesce to form a somewhat longer segment. The chains may be short, 
consisting of a few cells, or very long. Sometimes the cocci composing a chain 
divide simultaneously, so that a chain of diplococci may be seen. The strepto- 
coccus stains easily with anilin dyes and usually stains with Gram’s method. 

Staphylococcus Pyogenes Aureus. — Tlie Staphylococcus aureus is the most 
common of the germs of suppuration. It occurs in abundance everywhere, and 
is the usual cause of wound infection. It is present in the normal as well as 
the diseased iinithra, is frequently found in the bladder in cystitis, and plays 
a prominent part in infections of the kidney, cither alone or accompanying 
other germs, as the colon bacillus, the streptococcus, etc. In tuberculosis of the* 
urinary tract, it is often present as a complicatory organism, along with other 
germs of suppuration. 
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It ooeiirs in the form of round or oval cocci arranged typically in clusters, 
but often in pairs. In preparations from pus, they are found outside the i)us 
cells, rarely within these bodies. It stains readily with the basic anilin dyes and 
is not decolorized by Gram’s method. 

Staphylococcus Pyogenes Albus. — Microscopically, this variety cannot be 
differentiated from the Staphylococcus pyogenes aureus. The diffenuice be- 
tween the two lies in the appearance of the cultures. The occurrence and sig- 
nificance of the two varieties are very similar. 

Bacillus Proteus Vulgaris. — The Bacillus protons frequently occurs in cys- 
titis. It occurs as short and long bacilli, and also in the form of threads. It 
is markedly motile and shows numerous flagella. It stains well with basic 
anilin dyes and is not decolorized by Gram’s method. It forms grayish-white, 
minute colonies upon agar, which later coalesce into a dirly-gray translucent 
film. On gelatin it gi’ows in the form of gi*ayish- white colonies and liquefies 
the medium rapidly. 

The protons is frequently found in suppurative conditions in the urinary 
tract, especially in (wstitis. Experimental cystitis has been produced by in- 
jecting cultures into the bladder in animals. 

Bacillus Pyocyaneus. — Tlu* Bacillus pyocyaneus, or bacillus of green pus, 
is mentioiK'd here as a germ occasionally found in cystitis. It is found in 
fetid jms from Avounds. It is a delicate rod with rounded or pointed ends, 
ac'tively motile and does not form spores. It occurs in irregular masses or 
singly ; grows on all the ordinary media, giving a charact('ristic green color to 
tlu^ same, which becomes blackish in old cultures. The bacillus stains with 
the ordinary anilin dyes. 

Other Microorganisms of Minor Importance. — The rays or granules of 
AciinomjfceH may be found in the urine when this infection affects the genito- 
urinary tract or Avhen this fungus is present in the system and finds its way 
into the urine. 

Tl le Micrococcus nrew is the germ which occurs in long chains consisting of 
large cocci. It occurs in urines undergoing amnioniacal f(?rmentation and de- 
com])oses urea into ammonia. 

Yeast cells and molds of various kinds are very often found in the urine, 
entering either from tiu* air or as a result of contamination from the vessels 
in which the urine is collected. 


Methods ok Examining the Urine for Bacteria 

Specimens of urine Avhich are to bo examined bacteriologically should be 
obtained from the bladder by means of a sterile catheter (introduced after copi- 
ous washing of the urethra Avith boric-acid solution), collected in a sterilized 
bottle, and handled thereafter only Avith sterile apparatus. Before introducing 
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the catheter, the external genitals in eitlicr sex should he thoroughly cleansed 
witli soap and hot water and the sinegina removed from the neighborhood of 
the orifice of the urethra. The urine should be examined, as a rule, as soon as 
obtained, especially wlieii looking for tuh(u*cle bacilli, so as to prevent decomx) 0 - 
sition and multiplication of extraneous germs. 

Centrif U(jalion is a rapid and most satisfactory method of obtaining bac- 
terial sediments. TIkj centrifuge sediment is drawn up by a slender pipette, 
and spread on slides and allowetl to dry. The spread ])reparations are then 
fixed by immersing in alcohol aiid ether, etpial parts, or by passing slowly 
through the llunsen flame. Care must he taken always to sj)rcad the film very 
thinly. The successful fixation of the S(‘diment dej)eiids upon the presence of 
a certain amount of ])us containing eoagulahlc proteid substances. When these 
are absent in the urinary sediment, as sometimes is the case, fixation on the 
slide is not easily accomplished without the addition of egg-albumen. The 
sediment is taken up with a jdatiiium 1 <m)|) and spread u])on a slide, U[)on which 
a drop of a mixture of (*gg-all)umen and glycerin has j^reviously been placed, 
and then fixed as already described. 

Shreds from the urethra, clumps of fibrin, masses of epithelium and other 
tissue elements which may be found in the urine, may be examinetl for bacteria 
after being fished out witli a jilatinum loop and spread on the slide and stain^nl. 
They are fixed and stained in the same manner as the other smears from the 
urinary scdiuKUit, but especial care should be taken to spread them very thinly 
by means of a platinum needle. It is difficult to detect germs in these shreds 
of tissue under the best conditions. 

AVhen the bacteria lookcnl for arc absent from the sediment on microscopical 
examination of stained preparations, cultures and inoculations into animals 
may be resorted to — methods to be employed when the importance of tlie diag- 
nosis requires them. The details of cultivation and animal inoculation are 
given under the headings of tlie respective germs. 
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DISCHARGES 


piXDKit tills lu*a<liii^ AV(i sliall consider tlie cliaraetor of all diseliargos from 
tlic geiiito-urinary tracts of men and women, wlu*tlier tli(\v lx* normal or ab- 
normal. In the list of discharges are imdndod urethral, prostatic and seminal 
('lem(*nts, which are best considered nnder the headings of : 


Urethrorrhea, 

Prostatorrhea, 

Spermatorrhea, 

N ( a is})eci lie U rc* I h r i t i s, 
T u1k‘ r(! 1 1 1 a r II rc * t h r i t i s, 
Svpliilitie Urethritis, 


Chancroidal 1 1 ret liriti s, 

Acute Gonorrheal Urethritis, anterior 
and ])ost(n’ior, 

(^hronie Gonorrheal Urethritis, 

Chronic Prostatitis, 

Chronic V(*siculilis. 


Discharge for examination is takem in the following manner: 

Taking of the Specimen.- In men, take a slide between the thumb and foi’e- 

linger of the right hand ( Fig. 1 12), and the glans in the same way with the left 
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haiul, and apply the siirfaee of tlie slide to the meatus (Fig. 118). The dis- 
charge on the glass should then be smoothed out on the slide. If none is ap]>ar- 



Fio. 113. — The Urethra Squeezed Between the 
Thumb and Forefinger and Pus Appearing at 
THE Meatus. 


ent, draw the finger along the urethra 
and express its contents from the 
meatus. If nothing appears, insert a 
platinum loop (Fig. 114) into the 
fossa navicularis and even farther 
down the canal to see if some can bo 
obtained. If so, tlu- secretion adhering 
to the ])latinuin loop can be smoothed 
out on the surface of the slide for 
examination. When the discharge is 
abundant, a sufficient amount can be 
taken on a jilatiiium loop for exam- 
ination and it is not necessary to 
apply the slide to the meatus. 

In women, the patient should be 
placed on the table, wilh tlie fe(4, iu 
tile stirru])s. If thvvv is a discharge 
about the vulva, a slid [*au lx? pressed 
against it and smear No. 1 can be 
take?!!. 


The vulva should then be sponged until cleansed. This ex|)os(‘s tlu* o|)en- 
ings of the vulvo-vaginal glands on the inside of the labia majora, so that the 
contents can be expressed by the finger placed upon the gland and drawn along 



its duct. If discharge appears, it should be taken on a slide smear No. 2. The 
labia should then be separated by the thumb and forefinger of one hand, whmi 
discharge may bo seen at the meatus. If none is seen, the forf*finger of the 
other hand should be inserted into the vagina as far as the bladder and then 
drawn along tlie urethra (Fig. 115), by which means a drop of moisture may 



URETHEORRHEA 


119 


appear at the meatus. The smear is then obtained by placing the slide against 
the mouth of the urethra, or else by taking it with a platinum wire (Smear 
No. 3). A speculum should then be introduced into the vagina and its wall 
and the cervix uteri examined. If discharge is seen at the orifice of the cervical 
canal, it can bo taken by means of a forceps, a swab or a platinum loop and 
then placed upon a slide (Smear No. 4). Figs. IIG and 117 show slides 
with smears. 



«KH IN THIS Vagina. Fig. 117 . — The Slides Together. 

Tho 8pccim(m ran then bo taken They are wrapped up, the name inscribed, and sent to tho 

on a slide or by platinum loop. laboratory. 


Urethrorrhea cx libidhie consists of a scant, mucoid discharge Avliich occurs 
as an oozing in conditions of sexual excitement. It is in all probability due to 
an exaggerated activity of the muciparous glands of the urethra and is inter- 
esting because its appearance, when noted by the patient, is apt to frighten 
one into the belief that he has some urethral disease, or that he is losing 
semen. 

Under the microscope it shows the presence of urethral epithelia, mucus, 
a few leucocytes and a variety of bacteria normally present in the urethra. 
It represents merely an excess of the normal secretion, from which it differs in 
no way when examined microscopically. 
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The discharge is to ho distinguished from prostatorrhea and from sper- 
matorrhea by the absence of the BiUtcher’s crystals, in the first instance, and of 
spermatozoa in tlie second. It is differentiated from the discharge of clironic 
urethritis by containing fewer epitlielia, and the absence of pus cells and of 
pathogenic germs. 

Prostatorrhea. — Prostatorrhea consists in a leakage of prostatic fluid from 
the ducts of the prostate. It is characterized by a discharge of a white, viscid 
substance from the meatus during defecation, after urination, at times of sexual 
excitement and sometimes on arising after a morning erection. The fluid is 
free from mucin, but rich in proteid substances. 

^licroscopic examination shoAvs cylindrical epitlielia, leucocytes, lecithin 
globules, amyloid bodies and ‘‘ Bdttcher’s ” sperm crystals. A few s]ierniatozoa 
also may be found. Bottcher’s crystals arc rendered more distinct if a drop 

of one-i)er-C(»nt solution of 
ammoninni phosjihate is added 
to the discluirge (Fig. IIS). 
They arc rliombic ))risnis end- 
ing in fine points or rhombic 
margins. If one of tlu'scj 
prisms lies upon the other a 
cross is fornuMl and if sev(*ral 
are placed across eacli other a 
rosette is produced. 

Spermatorrhea. — Sper- 
matorrhea is an atonic condi- 
tion, due to passive congestion 
and leakag(i from the urethra 
and all contributing genital 
channels. It is characterized 
by oozing out of the semen, 

with or without (‘r(»cti(»n or 
Fi<i. 118 . — Spermatic? OR Hottcher’s Crystals. ^ , 

(From Caspor.) pleasurable simsation, due to 

erotic thoughts, or light me- 
chanical stimuli. It may, however, occur after urination and defecation, as in 
prostatorrhea. It is thick and visciil and nnd(*r the microscope shows large 
numbers of spermatozoa, by which it is differentiated from prostatorrhea. 
Amyloid bodies may or may not be present. Besides s|)ermatozoa, the discharge 
contains testicular cells, cylindrical epithelial cells from the seminal vesicles 
and th(* ])rostare, flattened epithelial cells from the urethra, large round cells 
from Fowper’s glands and pigment granules. 

Nonspecific Urethritis. — Nonspecific urethritis is an inflammation of the 
urethra caused by infection with other germs than the gonococcus, or by reii- 
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dering active the saprophytic germs that may be present in a normal urethra 
in a quiescent state. Any irritant may render tlic quiescent germs active. If 
an irritant is injected into the urethra, such as strong solution of silver nitrate, 
there develops within a few hours a fairly abundant purulent discharge, a non- 
8i)ecific urethritis wliich to the naked eye appears very juiich like the beginning 
discharge of true gonorrhea. It varies in amount and from white to yellow in 
color. On microscopical examination, this discharge presents a large number 
of fairly normal epithelia from the superficial layers of the urethra, including 
the cuboidal and the columnar varieties, as well as the flat cells from the fossa 
naviciilaris. The epitlujlia are mixed with a more or less abundant amount 
of pus, and among and within the pus cells may Ikj nr)l(Ml numerous microor- 
ganisms belonging to the normal urethral flora; also Staphylococcus albus, colon 
bacillus or str(‘|)tococcus. 

Tubercular Urethritis. — Tubercular urethritis is lu^arly always situated in 
the prostatic urethra and secondary to tuberculosis of the ju’ostate. The dis- 
charge is scanty, mucoid, muco-piirulcnt or ])urulent in character, the amount 
of jms dejumdiug ujion the presence or absence of mixed infection. The micro- 
scope shows th(» ])res(‘nce of such bacteria as are found in n()iis[)ecifie urethritis, 
nniciis, nr(*thral e])ithelia, pus, tubercle bacilli, other microorganisms of sec- 
ondary infection and connectiv(^-tissne shreds. When tlui prostatic urethra is 
involv(Ml in cases of tuberculosis of the prostate, prostatie tissue may also be 
found. The specimen is placed on a slide in the way already outlined 
ajid it is stained and examined in the manner already described in the chapter 
on The Urine. 

Syphilitic Urethritis. — Sy])hilis may involve the urethra in two ways: 
First, astlu? initial l(*sion or hard chancre just within the meatus, and, second, 
as an ulc(*rating gumma of the glans in the later stages which extends into 
the urethra. 

When the initial l(*sion is in the form of an erosion, the discharge is usually 
•scanty in amount and rang(*s from a thin mucoid to a scro-sangninolent or puro- 
sangninohmt consistency. It is sometimes quite profuse when due to an ulcer- 
ating chancre. .Microscopical examination shows few n^l blood cells, pus cells, 
mucus, urethral epithelium and many bacteria. The active organism of syph- 
ilis is the Spirocheta pallida. 

The Spirocheta pallida (Schaudinn) (Fig. or more correctly, ' Tre- 

ponema pallidum, is a slender spiral-shaped, very motile organism w-ith pointed 
ends, 4 to 14 micromillimeters in length, | micromillimeter in width. The 
number of its corkscrew-like spirals is extremely variable, and typical forms 
have been noted with as few as two to four, or as many as twenty and more, 
twists. In the other treponema of this group, for example, the Spirocheta re- 
fringens, the individual twists are fewer, larger and more wavelike. The Spiro- 
cheta pallida is ^iresent in practically all acquired syphilitic lesions, including 
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gcMiital and extra-genital chancres, moist papules, indurated lymph glands, and 
mucous patches, on the surface as well as in the interior of the tissues and in 

the blood. All the organs of 
the body, notably the supra- 
renal glands, the spleen and 
the liver, have been found to 
contain it in congenital syph- 
ilis. This microorganism has 
never been encountered in 
any disease except syphilis. 
X curative findings in an 
initial lesion do not prove 
that the lesion is not a 
chancre, as in typical initial 
lesions we have failed to 
find it in repeated examina- 
tions. 

The Spirocheta ])allida 
may be demonstrated in the 
secretions from initial lesions 
of syphilis in two ways: (1) 
Direct examination of the living organism by a reflecting condenser und(*r 
dark ground illumination; (2) by the staining methods of Cloldhorn and 



Fiu. 119 . — Spirocheta Pallida. 


Giemsa. 

The s])ecimen is obtained 
as follows: The part is 
washed clean from discharge 
with boric-acid solution. 
The syphilitic lesion is then 
lightly curetted witli a small 
sterilized curette until blood 
liegins to ooze; the blood is 
carefully sponged off wdth 
sterile gauze and usually 
stops in a few minutes, after 
which serum will be seen 
to ooze from the lesion. A 
sterile glass .slide is lightly 
touched to this serum and 
the specimen is fixed and 
dri(‘il like ordinary blood 



smears. 


Fio. 119a. — S pirocheta as Seen by Golohorn Stain. 
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METHODS OF STAININO THE SPIKOCHETA PALLIDA 

I. Goldliorns Method: 

CJoldliorn’s Spirodieta Stain is used. 

1. Cover Tinfixcd pre])aration with dye. (I'ho Goldliorn Si)iroeheta 

Stain.) 

2. Pour off excess of dye in three or four so(M)iids and iniincdiately 

pliini^e the whole slide gently face downward into water to jire- 
vent precipitation of the stain. 

Hold in water for three to four seconds an<l wash. 

4. Dry. (Do not let the slide lie flat while drying, but stand it np or 

shake in the air.) 

5. The specimen is then mounted by dropping on a drop of Canada bal- 

sam and ])laciiig a cover glass over it. It is examined microscopic- 
ally with a “jV oil-immersion lens. 

1 r. d le aim's M ethod : 

1. dean a test-tnbe by boiling in soda solution, after which wash thor- 

oughly and dry. 

2. Put thirteen drops of (ilemsa\s Solution II in tlic^ t(*st-tube and add 

10 c.c. of a ().5-pcr-cent solution of chemically pure glycerin in 
distilled water. 

3. Warm this solution in flame. 

4. (’over fixed preparation with stain, and aft('r live minutes ])our off 

and cover again with fresh solution; aftm’ fiv(i minutes wash, dry 
and mount, and examine with Vg oil-immersion lens.' 

Tlie reflecting condense*!- under dark-gnmnd illumination offers a rapid 
and ac(‘urat(? method for the observation of the living spirocheta. This ap- 
])aratus ( Fig. 120) can be 
attached to the stage of 
any microscope and held 
in position by the ordinary 
clips. 

Tlie condenser is pro- 
vid(*d with two reflecting 
surfaces, as shown in Fig. 

121 on next page. The 
parallel rays of light com- 120. — Reflecting Condenser. 

iug from below (that is, 

from the plains mirror of tlu* microscope), are almost completely united in 
one point P.” An intense illumination of the spirocheta and other organ- 
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isms is thus obtained. The light diffused by the bacteria, as represented by 
dotted lines, enters the objective and thus i)roduces an image of the bacteria. 
The best so\ircc of light for dark-ground illumination is furnished by a small 
arc light (Fig. 122). But where this is not available, a ^^ernst lamp or an in- 
candescent gas lamp may be used, in which case, it is necessary to employ a 
buirs-eye lens on a stand, so placed -that it is betw(!en the source of light and 
the reflecting mirror of the microscope; (he distance between the light and the 
lens should be 17 cm. and between the lens and mirror reflector of the micro- 
scope -to cm. 



Fig. 121. — Reflecting Condenser. 

Q, glass slide with cover glass, 
rt, h, reflected rays meeting at P, 

C, condenser apparatus. 

O, objective. 

P, point of concentration of the rays. 



Fio. 122 . — Electrical Arc Lamp with Hand Feed 

FOR A rURHKNT OF 4 .V.MPKRE.S AND AN IlLC.MI- 

natinu Lens Mounted on a Stand. 


The specimen to be examined is taken on a slidi\ lait the serum is not al- 
lowed to dry; a drop of distilled water is addcal to it and a cover glass jilaeed 
over it, and the specimen is examined in the wet state. The slide is now placed 
on the condenser and, tlie source of light having been adjusted, it is then ex- 
amined either with a dry or an oil-immersion lens. The object slide and cover 
glass must be thoroughly clean, as dust particles interfere with the oliservatioii ; 
the preparation itself should he very thin and the specimens must not contain 
any air bubbles. 

Chancroidal Urethritis. — This is the result of infection of the meatus by 
chancroidal virus and an extension of a few millimeters dowm the canal. The 
discharge is moderately profuse in amount and miico-purnleiit or mneo-san- 
gninolcnt or pnro-sangninolent in character. Microscopically, inncns, opi- 
tliclinm, pns cells, pn.s-prodncing organisms, Bacillus of Dncn^y and sometimes 
blood are found. The infective agent in chancroid is the Bacillus of Diicrey. 

The Bacillus of Ducrey is a short, thick bacillus with rounded ends, some- 
what like a dninh-hcll. It is about micromillimeters in length. It is found 
both within the ccdls and between them. 
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The specimen is taken on a slide and prepared in tlie usual way, and then 
stained for one half hour in the following solution : 


Sol. acid boric five per cent oSs; 

Sat. sol. uK^thylene-blue acpieous r>v; 

])istill(Ml water 'wj. 


• It is sometimes very difficult to demonstrate the bacillus in stained speei- 
nums, owing to the extremely small number compared to the enormous numbers 
of other bacteria present. 

Acute Gonococcal or Specific Urethritis. — This condition is the most fre- 
(pient cause of urethral discharge. The constituents of the discharge are mucus, 
epithelial cells, pus cells and diplococci, which are the infective agents called 
gonococci. Other germs existing normally in the urethra or coniplii*ating the 
original infection may be prestmt. 

At the onset of the diseas(*, the discharge is mucoid or niuco-puriilent, ap- 
pearing as a slight moisture or a drop at the meatus when the gonococcal in- 
vasion has as yet not ])enetrated farther than the fossa navicularis. If very 
acute or moderately acute, the discharge becomes more abundant, purulent or 
inuco’sanguinolent, and the gonococcus is found in the discharge. The char- 
acteristic discharge of acute urethritis contains but very few cpithelia as com- 
])are(l to the (‘uormous number of pus cells present. As the acute infection 
b(*gins to subside and as a ])roliferation of epithelia goes on in the process of 
h(»aling, the number of cpitlielial cells in the discliarge gi’ows larger, while the 
relative; nuinber of ]uis cells is less. Thus we are able to gauge with fair ac- 
curacy by tlie microscopical examinations, the acuteness of the urethritis, by 
the numb(*r of cpithelia as compared with the number of pus cells. An excep- 
tion must be noted, howev(»r, during the first few hours of an acute; attack 
wh(‘u the discharge is mucoid and when tliere arc more e]nthelia than pus cells, 
the (*|)ithelia coming larg(;ly from the anterior region of the canal, that is, of 
the large, flat ly])e, irregular or ])olygonal in shape. Gonococci arc; presemt until 
the* discharge has ceased or is a simple moisture. 

Chronic Gonococcal Urethritis. — The discharge of chronic urethritis differs 
from that of the acute conditions in that it is scanty, mucoid or muco-purulent, 
sometimes absent during the day, but ])resent in the morning. It contains mu- 
cus, urethral epithelia, es])ecially many s(|uamons eells and usually but a small 
amount of pus. (Jonococci are usually, but not always, found. 

Gonococci are coffee-bean-sha})ed micrococci, grouped in pairs, the flattened 
surfac(*s facing eacli other. For this reason the gonococcus is generally spoken 
of as diiflococcus. It is usually found in the pus cells, that is, intra-cellular, 
occupying the protoplasm, but .never penetrating the nuclei. It stains deeply 
with auilin dyes and can readily be distinguished upon the paler background 
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of the pus cells or cpitlielia. Examined under liip^li magnifications, the longi- 
tudinal slit between the two cocci constituting the pair, can be very distinctly 
made out. 

The gonococcus varies somewhat in size, the average being 1.25 microns in 
length and from O.G to 0.8 microns in diameter. The well-developed and full- 
sized germ is found in acute conditions, while in some chronic cases, tlie 
smaller form may sometimes be seen, showing possibly an attenuated state. A 
variety of sizes may b(^ noted in some ])ure cultures. 

The pairs of cocci arc grouped usually in small masses; occasionally, how- 
ever, a cell will contain but a few pairs. In acute urethritis, on the other hand, 
when the process is viruhmt, numerous pus cells will be found so (doscly i)acked 
with gonococci, that the coll protoplasm is entirely masked. Oftcui, also, the 
gonococci arc found groiijied about the nuclei of a cell, but the cell body seciins 
to be absent, because it is cither very faintly staiiu'd or has b(*en obliterated 
in th(5 course of the inlla minatory process. When e))iihelial cells occur in the 
urethral discharge, the gonococci arc often groui)e<l about tlauii or seem to lie 
upon the cells or within them. The intra-cell iilar position of the gonococcus in 
the pus c(?lls, however, is so characteristic, that its recognition is mado a condi- 
tion for the morphoh)gi(*al diagnosis of this germ. 

The important jiart of the examination of the discharge in gonococcal in- 
fection is naturally f(»r the gonococ*cus. The number of gonococci found in a 
specimen of gonorrheal pus varies greatly, according to th(» stage of the disi^ase 
and the virulence of the infection. There is also a variation in the numb(‘r‘of 
gonococci found within the pus cells in diff(*rent stages of the infiamniatitui. 
Tliey are most numerous in the creamy discharge. 

A large number of other cocci and bacilli arc also found in some cases of 
gonorrheal urethritis (secondary infection), it is said that when these are 
present, complications arc more apt to occur. 

In chronic cas(^s accompanied by very little mucoid discharge and by some 
shreds in the uriiu*, it is difficult and sometimes impossihh* to detect gonococ'ci 
either in the discharge emitted in the morning (morning drop), in the shnuls 
or in tlu? urine. 

in cases of redapse or of exacerbations of a chronic gonorrhea, the gonococci 
reap[)ear, although occasionally they are not found. 

^Iktiiods of Stainixg and Examination. — The first step in this exam- 
ination is the fixation of the smear upon the slide by means of heat. This is 
done by taking the slide between the thumb and forefinger and ])assing it slowly, 
smear suh; up, three times through the flames of an alcohol lamp. The next 
step is to stain the smear with one of the anilin dyes, Avhich suffices in routine 
work. In case of doubt as to the identity of the germ, it can l)e determined by 
Gram’s stain. It is advisable, in important cases, to take several smears, so 
as to have material for confirmatory examinations. 
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The gonococcus stains readily with the basic anilin dyes, but loses its color 
when treated with Gram’s method — in other words, it is Gram-negative. 

1. Methylene Blue . — A great variety of staining methods have been used 
for staining the gonococcus. The simplest method, which at the same time is 
perfectly satisfactory for ordinary clinical work, is with a dilute solution of 
metliylene blue, which is dropped upon the smear by a medicine dropper in 
sufficient quantity to cover the slide and allowed to remain for five minutes; 
it is then washed thoroughly with distilled water. Such is the ditfereiiliating 
action of this basic dye, that the nuclei of the ccOls arc stained a paki blue, while 
tlic cell bodies are stained a still paler tint, forming a background against which 
the gonococci appear distinctly. If the preparation has been carefully and 
thinly spread, if the light and the optical conditions are perfect, the morphology 
of the germ appears sharjdy defined with this method of staining. (The for- 
mula for the metliylcnc-blue solution is a matter of individual choice.) 

2. Grams Differential Method . — The most important method of differen- 
tiating the gonococcus from other germs which resemble it, and whicli may 
occur in urethral discharges, is the method of Gram, to which reference has al- 
ready been made above. This method consists in treating the smears with a 
staining solution known as anilin Avater gentian violet.” 

The anilin water is dropped on the fixed smear in the same way as tlie 
metliylene blue and allowed to remain five minutes. It is then transferred to 
Gram’s solution (conqiosed of 1 gram of iodin, 2 grams of jiotassium iodid, and 
;]()0 c.c. distilled water), in which it remains for about two Tuinutes. It is 
next rinsed thoroughly in absolute alcohol until no trace of violet can be seen. 
If there is still some violet color, the iodin solution is again used, followed by 
rinsing in alcohol, and this is repeated until no trace of violet is visible. The 
specimen is next washed in water, and then counterstained for about two min- 
utes in a solution of 1 part of Ilismarck brown, 10 parts of alcohol and 100 
parts of distilled water. The specimens are then dried and examined with the 
oil-immersion lens. 

The characteristic feature of the gonococcus in specimens thus stained is 
that it loses its color when treated with the decolorizing solution of Gram, and 
takes the brown counter stain. 

The other' bacteria in the preparation, including other diplococci, which 
may resemble the gonococcus, retain the purple color of the gentian violet. 
Gram’s method is, therefore, useful in the diagnosis of the. gonococcus in 
smears. It should be i*niploycd whenever there is any doubt as to the identity 
of a diplococcus found in urethral discharges, especially in medico-legal in- 
vestigation. 

Chronic Prostatitis. — Chronic prostatitis is an inflammation of the pros- 
tate usually following gonorrhea or some other urethral infection. The dis- 
charge is generally seen in the morning, having passed the cut-off muscle diir- 
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ing morning erections, as in prostatorrhea. The discharge is similar to that 
of prostatorrhea, plus pus and infection. It is scanty and viscid, and con- 
tains prostatic and urethral epithelia, leucocytes (pus), mucus, few or no 
spermatozoa, amyloid bodies and Bbttcher’s crystals, gonococci or otlier 
bacteria. 

Chronic Vesiculitis. — Chronic vesiculitis is an inflammation of the seminal 
vesicles, due to gonorrheal or otlun* inf(‘ction. Tlie discharge is scanty and 
viscid, and resembles that of spermatorrhea. It contains urethral, vesicular and 
frcqmmtly prostatic epithelia, pus corpuscles, mucous and colloid material, gono- 
cocci or other microorganisms, usually many spermatozoa, well develo})ed and 
in diiferent stages of disintegration. The condition is characterized by the dis- 
icharge oozing out in nocturnal erections, the same as in prostatitis. 

DISCHARGES IN THE FEMALE 

In men the discharges come from the meatus, as the urogenital canal com- 
mences in the prostatic urethra, where the seciretions of the prostate and th()So 
coming from the ejaculatory ducts first mc»et tla? urinary flow. From hero 
to the external meatus, the genital and urinary tract are in common. In women, 
tlie urinary and genital tra(*ts first meet at the vulva and therefore tluj dis- 
charges from the urinary and genital tracts would rcacli this point in case they 
are sufficiently profuse. 

A discharge found on the vulva may come from the vulva itself, the unjthra, 
Skene’s glands, the glands of Bartholin, the vagina, the cervical or uterine 
canals or the Fallopian lul)(*s, under the following conditions: !Nonspecilic ure- 
thritis, acute gonococcal urethritis, chronic gonococcal urethritis, gonorrhea of 
Skene’s glands, Bartholinitis, nongonococcal, gonococcal, tubercular, syjdiilitic 
and malignant disease of the vagina, chancroids, in endocervicitis or endonuj- 
tritis due to nongonococcal or gonococcal infection or to tumors, benign or ma- 
lignant, tuberculosis or salpingitis. 

A smear should be taken from the vulva by touching it with a glass sli<lo. 
This smear may, therefore, contain a combination of discharges from various 
points, consisting of mucus, pus and blood cells, epithelia from the mucous 
membrane of the vulva, urethra, vagina, glands of Bartholin, uterus and the 
Fallopian tubes; also gonococci and various other cocci and bacilli. 

'File vulva should then be wiped with a piece of moist gauze and the dis- 
charges from the various other contributing parts should be taken in the man- 
ner j)r(*viously described. 

I rethral discharges occur in gonococical and nongdnococcal inflammations, 
:just as in the mah;. The appearance varies from a thin, scanty, trans})arent or 
turhid drr)]) to a thick yellcjw or greenish-yellow discharge. In nonsjK*(d(ic in- 
flammations, microscopic examination shows mucus, pus cells, urethral epi- 
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theHiim and tlio various kinds of cocci and bacilli normally present in the 
urethra. Blood cells may also be present, but no gonococci. 

The gonorrheal discharge from the urethra differs only on account of the 
relatively greater number of pus ctdls, plus gonococci, both iiitra- and extra- 
cellular. Tn chronic gonococcal urethritis, tlie discharge is often very scanty 
or abs(mt, in which case a s])ecimen should bo obtained by introducing a plati- 
num wire into the urethra. Skene’s glands should then be pressed upon and 
any discliargc coming from them should be taken. Very often in latent cases 
these glands harbor gono(focci. 

discharges due to chancre or chancroid are the same as in the male, and 
hav(» to be (I(^t(?rniin(»d by the presence of the Spirocheta or the Bacillus of 
Ducrey. Bartliolin’s glands should next be gently squeezed, and the discharge 
from their ducts examined. Jlartholinitis is due in nearly all cases to gonor- 
rheal inflammation, and the microscopic examination of tlie discharge shows 
mucus, piis cells, (folumnar ej^ithelium from the gland’s duct and gonococci, 
both iiitra- and extra-cellular. 

The discharg(i coming from the vagina is then examined. This may come 
from the vagina itself or from the cervix, uterine canal or the Fallopian tubes. 
This discharge is known as leucorrhea, although the gynecologist in whose field 
it belongs, seems to use the name less than formerly. A speculum is ins(?rted 
into the vagina and the sides of its walls explored. The vaginal discharge is 
usually thin and cr(*amy, although in chronic cases, it may be thick and ad- 
lu‘rent. The examination may also show a chancre, chancroid, tuberculosis, 
canc(U’ or an inflammation duo to gonococcal or other infection. Smears or 
scrapings are taken and the microscopical examination is made as already de- 
scribed in the first part of th<5 chapter. 

The cervix is then exaniincd for lacerations or malignancy. If there aro 
no evidenc(*s of either of these conditions, but a thick opaque discharge, white 
or yellow in charact(*r, is seen coming from the cervical canal, the patient has 
an eiidocervicitis due to a gonococcal or other infex^tion; whereas, if it is very 
juiruleiit, it probably comes from the tubes. In case it is due to a gonorrheal 
pr()(*ess, gono(?occi arc ])r(»sent. Tf they are not present, it is duo to some other 
inf(*(*lion, and has as a predisposing cause uterine displacement, or sublnvolu- 
tioii or ii(?w growth. Bedsides mucus, pus and the germs of infection, the dis- 
charge from the uterus occasionally contains ciliated epithelia. 
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THE BLOOD IN RELATION TO UROLOGY 

Blood cximiinatioiis are especially useful in dilfcrentiating septic or sup- 
purative conditions from otlier fevers, as, for example, typhoid or malarial 
fever. They also give a clew as to the degree of resistance to be expected from 
an anemic patient before oj)eration ; while blood counts, periodically made after 
operations, show us the progress of our patients on the road to recovery. The 
degree of coagulability of the blood, determined before operation, gives us con- 
fidence to operate in certain cases, while it warns us not to in certain grave 
conditions of the kidneys or the prostate. 

In this brief chapter I shall confine myself to those clinical facts which 
should be known in order to interpret properly the blood examinations fur- 
nished by the laboratory. 

Blood comprises a fluid, liquor sanguinis or plasma, in which float certain 
specialized cellular bodies known as corpuscles. The plasma is h solution of 
various salts and of proteid materials (fibrinog(»n, serum albumin, serum globu- 
lin), and is the fluid medium which acts as a recipient and carrier of metabolic, 
eliminative and nutritive substances. 

The Percentage of Hemoglobin. — In healthy men, the percentage of hemo- 
globin is from eighty-five to ninety-five per cent. In robust persons, it may, 
however, reach above one hundred per cent. A percentage below eighty-fiv(^ per 
cent indicates anemia. The determination of the hemoglobin percentagcj is a 
most important feature in blood examinations in both general and urological 
surgery. All chronic surgical conditions generally produce some secondary 
anemia, which grows more profound as the case progresses. This is esj)ecially 
so in septic conditions and in malignant growths. In this secondary anemia, 
the decrease in the hemoglobin percentage is the first change noted in the blood, 
excey)t in septic conditions, and frequently the hemoglobin is diminished in 
<lispropfirtion to the comparatively slow or moderate decrease in the blood 
cells. 

Corpuscles. — The corpuscular elements of the blood are divided into throe 
classes: (1) The fe<l blood cells, or erythrocytes; (2) the white cells, or leuco- 
cytes and (3) the blood platelets. Other minute particles of irregular-shaped 
bodies, known as blood dust or hemokonia, will not be considered. 
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Blood Count. — The blood count means determining by count the num- 
ber of red and white blood (!ells containcid in a cubic millimeter of blood. 

The Red Cells. — The normal number of red cells is 5,000,000 to the cubic 
millimeter of blood in men and 4,500,000 in women. They contain about 
ninety per cent of oxyhemoglobin and a small amount of nuclco-protcid. Their 
function is to carry oxygen from the lungs to the tissues in loose combination 
with hemoglobin. 

Leucocytes. — The white cells or leucocytes in fresh blood ajipcar as color- 
less, highly refractive bodies, containing one or more niichn, and sometimes 
granular matter in their cell bodies. They niiniber from 5,000 to 10,000 to 
the cubic millimeter, an average being 7,500. A differential blood count means 
an estimation of the percentage of the ditft^rent white cells, which is of great 
importance in urological diagnosis. The four varieties of l(‘ucocyt(‘s found 
(Ehrlich) arc: 

(1) Small mononuclear leucocytes — lymphocytes, twenty-two to twenty-five 
per cent. 

(2) Large mononuclear and transitional leucocytes, two to four per cent. 

(3) l^olynuclear (ncutrophile) leucocytes, seventy to seventy-two j)er cent. 

(4) Eosinophile (polynuclear or bilobed nuclei) leucocytes, two to four 
per cent. 

Blood plaques and blood dust need no ment ion here, as they are not of in- 
terest in surgical conditions. 

Leucocytosis. — When the number of leucocytes is markedly increased, we 
have a leucocytosis. Simple leucocytosis affects chiefly the i)olynuclear leuco- 
cytes and is sometimes styled ‘‘ polynuclear leucocytosis.’^ When the lympho- 
cytes (small mononu(fl(*ar) are increased, the term lymphocytosis ” is used. 
When the eosinoj)hile cells arc increased we speak of eosinophilia,” and when 
several varieti(?s of leucocytes are increased, we have a “ mixed leucocytosis.” 
K physiolo(jical leucocytosis may occur in pregnancy, during digestion, after 
exercise, hot or cold baths, massage? or electric treatment. 

A moderate leucocytosis means from 10,000 to 15,000; a marked hiucocy- 
tosis from 20,000 to 25,000 ; and a very marked one may reach 85,000 or even 
90,000. 

].eucocytosis in disease may be temporary in acute and permanent in chronic 
conditions. 

Inflammatory leucocytosis is the infective ty))e. Tlu? tluiory of this is, that, 
when infectious agents (bacteria, etc.) enter the system, they generate chemical 
substances which liave the property of attracting l(?ucocytes into the blood out 
of their hiding places in the spleen, the marrow, etc. In addition, however, the 
influence of germs seems to favor the formation of new leucocytes in the mar- 
row, spleen and lymphatic glands, and it is from these sources that we have 
leucocytosis in the blood — emigrated and newly formed leucocytes. 
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Leucocytosis and Infect rous Diseases. — The importance of leucocytosis 
in an infectious process can be realized when wo consider that the leucocytes 
attack bacteria and engulf them within their protoplasm, where the germs aTo 
digested by a special ferment or killed by a bactericidal substance which exists 
ill the white cells. The leucocytes are, therefore, the body’s army of defense, 
sent out to annihilate the enemy, which is the germ, and this process is called 
phagocytosis. Blood serum and lymph also contain bactericidal substances 
which take part in the fight against the germs and their poisons. 

A person with strong resistance to infection will develop a marked leucocy- 
tosis when a virulent germ (‘liters the system. A person with ])oor resistance, 
on the other hand, will have a slight or no leucocytosis when tluj same germ 
enters. In a person with good resistaiRM*, even a mild inflection will iiroduce 
moderate leucocytosis. We siue at oiu^e how leu(*o(*ytosis may i)e (employed 
to gauge the (Constitution of ‘the patient in a septic case before a serious 
operation. 

The importaime of blood examination is shown in the following diseases, 
occurring in or with diseases of the urinary tract: 


Septicemia, 
Tuberculosis, 
Gonorrheal TiifeiTion, 
Peritonitis, 


Malaria, ) 

Hemorrhage, 
Malignant Growths. 


leiucocytosis, 


{a) Septicemia, — In septicemia, jiatients with a slight ivsistanco to infec- 
tion have no leucocytosis. The prognosis of those cases is, as a ruh*, unfavor- 
able. In most patimits, however, th(*re is a distinct polynuclear leucocytosis. 
The prevalence of polynuclear cells in sei)ticemia, in fact in any sejitic condi- 
tion, serves to differentiate these affections from ty])h()id fever, where the whole 
number of polynuclear leucocytes is diminished, but the lyni])h()cytes an^ mark- 
edly increased. Whim typhoid is compliicaticd by su|)]uirative conditions, this 
rule does not hold good and a leucocytosis is 2 )resent. In sucli cases, one 
must rely upon the Widal test 

(6) Tuberculosis, — In tiibiTculosis, no inflammatory leucocytosis results 
unless a mixed infection is present, when a polynuclirar leiuocytosis oiours. 

(c) Gonorrheal Infection. — In gonorrheal infiotion, a moderate leiUMxy- 
tosis of the polynuclmir type is found, esj)ecially in acute gonorrhea when ac- 
coinpani(‘d by feviir and complicated by ejiididyinitis, orchitis, eti*. The gono- 
coccus can b(^ isolated from the blood in gonorrheal endocarditis and other 
gonorrheal inetastases. 

(d) Perilonliis. — All forms of peritonitis, except the tuberculous, produce 
a Iciurocytosis, unless the i)atient is very weak. A suddim rise in the number 
of leucocyt(?s indicates a spread of the process. Chronic cases are associated 
with increasing anemia. 
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(e) Cachectic Leucocytosis. — In malignant tumors there is leiicocytosis 
whieh becomes more marked as the disease advances, and which is due to the 
local inflammation (that is, nlceration and necrosis) and the chronic toxemia. 
The blood is usually normal in tlie early stages. A profound anemia with a dis- 
tinct leucocytosis follows later, due to toxemia. Usually the ratio of the poly- 
nuclear cells is increased, but occasionally there is an increase in the mononu- 
clears, or myelocytes may bo present. The anemia becomes profound as the 
cachexia advances. In some cases of sarcoma, tlicre is a marked lymphocytosis, 
the blood looking like that of lymphatic leukemia. 

(/) Posthcmorrhafjic Leucocytosis. — Great loss of blood is followed by a 
marked increase in the white cells. This leucocytosis rapidly disappears before 
the red cells reach their normal level and is due to the pouring in of the lymph 
to tak(^ the place of the lost blood. 

The Degree of Coagulability. — The degree of coagulability of the blood is 
of gr(‘at interest to the surg(?on. In urology, it is of special importance in cases 
of tmnor of the bladder and kidney, ami also when such operations as prosta- 
tectomy and nephrectomy arc contemplahid, where much bleeding and oozing 
may bo expected, lloughly stated, the blood normally clots within five minutes. 
If tlio clotting is delayed to ten or fifteen minutes, one may look for a danger- 
ous oozing or hemorrhage in the patient. A number of conditions, chief among 
them liemophilia, pur})ura and jaundice (cholemia), produce a deficient coagu- 
lability. Wright’s coagulometer is an instrument used to measure this physical! 
])ro[)erty of the blood. If the coagulability is found deficient, the usual treat- 
ment with calcium chlorid, gelatin, etc., may be employed. 

Bacteria in the Blood. — The discovery of specific bacteria in the blood is 
not an easy matter, and rccpiircs the most rigid aseptic technique and the utmost 
watchfulness and skill in the preparation and use of the various media. But 
f(»w germs occur in the blood in such numbers that they can be detected in 
ordinary smears. The principal microorganisms which arc found in the 
blood anv. 

(1 ) Sbrptococcus and Slaphylococcns . — Fu septic conditions, malignant en- 
docarditis, etc., their ])resiince in the blood always means a bad prognosis, but 
care must lie taken to exclude accidental contamination by the Staphylococcus 
albus always yiresent in the skin. 

(2) Tubercle Bacilli, — This has been found in the blood in acute miliary 
tuberculosis and is difficult to detect, bi\t it exists probably of toner than is 
supposed. 

(3) Gonococcus , — The gonococcus has becui isolated from the blood in a 
number of cases, ])rincipally in malignant endocarditis due to gonorrheal in- 
fection. 

(4) Bacillus Coli. — The bacillus coli can be often detected in the blood in 
some form of septicemia in urological cases. 
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(6) Typhoid Bacillus . — Typhoid bacillus is always present in the blood in 
typhoid fever and is not difficult to detect. 

An important point to remember is that the ahsence of a germ from the 
blood is not to be regarded as a negative diagnostic factor. 

(6) Protozoa in the Blood . — ^Among these arc the Plasmodia malaria: and 
the embryos of Filaria sanguinis and the spirilla of European and African re- 
current fever. 



CHAPTER VI 


UROLOGICAL EQUIPMENT 

In* considering urological equipment, we will discuss llic space that the 
physician uses for his office work, his office furniture, apparatus, instruments 
and dressings. In case he has a clinic or hospital servi(!e, it should also he 
taken into consideration. The methods of conducting his private and institu- 
tional work should also be spoken of. 

Space Required for Office Work. — In order to do good work in urology, it 
is not necessary to have an elaborate plant; efficient urological work can be done 
and is done in a very limited space. 

Tliis usually consists of one room in which the patients Avait, called a re- 
ception room, and another in which to attend them, calhjd the office, situated 



on the same floor. The office proper, in case it consists of but one room, is a 
combined consultation and treatment room. Such was my office for many years. 
(See Fig. 123.) 
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Here it will l)o seen that the waiting room faced the patient on entering, 
wliile the ottiee opened into tlie hall on the left. Tln^ office was a large one, liav- 
ing two windows facing the street, on the opposite side to which were two 
doors, one opening into the liall, the other into the waiting room. The two re- 
maining sides of the room with their corners were used for my library and 
ecpiipment. 

On the side of the room extending from the hall door to the front, was an 
open bookcas(j with hanging curtains on the shelves. In the corner of this, 
near tlu* ad jac(mt window, was placed my microscope with its accessories. 

On ihe op|)osito side of the room, was the fireplace in the center and a cabi- 
net with shelves, r(*s(‘nil)ling a bookcase, extending from it to tlie wall on either 
side. The s])ace hetwe(*n the fin'jdace and the window contained everything 
reqnir(‘d in the office for nn)l(\i»ical work — the examining table, the instrument 
table ami an open cahin(*t on tli(‘ shelves of wliich were all the ap[)aratns, instru- 
ments and dressings usetl for the examination and treatment of ])atients. In 
a corner correspomling to th(^ space bc‘tw(H‘n the fire])hice and tlui reception- 
room door, was ke])t my sterilizing and throat a])paratns. The fourth corner 
was unavailable on account of the presence of the hall door. 

In my one-room office, everything that was used for my microscopical 
ami throat examinations was k(‘pt on the shelves of Ihe bookcases or cabinet 
ami just bed’ore office hours was placed on the tables in tlu^ corners, ready for 
use; and they were put away again after office hours. The corper whercj the 
examining and instrument tables and the urological apparatus and instruments 



were ke])t, was hidden by a screen. Within a few minutes, this room was trans- 
formed from a library into an office and vice versa twice a day. Everything 
pertaining to mv work was kej)t in this one room and there was no running 
about, no looking for things that were in some other room. The only disad- 
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vantage of this limited space was that I could only do a certain amount of work 
in the time allotted to office hours. 

In the course of time it became necessary to add more space. The first step 
was to convert the adjoining rcc(j})tion room into a tre^atment room and to place 
in it; a similar cquijniieiit to that which I already had in my single office be- 
hind the screen. I took an adjoining room for my patients to wait in, thus 
making a (consultation, treatment and re(ception room. (See Fig. 121.) This 
enabled me to liavc a patient in the (consultation room and another in the treat- 
ment room at the same time. It also permitted me to have an assistant to 
handle the old cases while I was examining the new omvs. 

As my practic(c iiicr(»as(Ml, I a(ld(3d another room as a laboratory, thus mak- 
ing a comphete suite of ofiices. (See Fig. 12.5.) 



Office Furniture. — The consultation room in a urological office can be fur- 
nislucd ill any way that the practitioner (hesinvs, but it is d(*sirable to have 
strong, heavy furniture, jireferably of a dark color, covered with leather. It 
should consist of a table-desk, a numlxcr of chairs and a couch; also a book- 
(*ase, if it (contains the library. Besides this, if the patients are to be treated 
in the same room, it should have additional offi(ce furniture indicated for a 
oim-room (ffii(*e, such as an examining table for the (examination and treatment 
of jiatimits; an instrumcmt table; a small table for microscope, or for whatever 
other puri)Ose the jiractitioner might d(»sir(c; a cabinet for apparatus and in- 
struments and a lamp — electric or gas (probably both). Small stools and 
tables are always convimient and lake uj) but little spac(c. 

Apparatus and Instruments Recommended for Office. — Taulks. — For ex- 
amination and treatment of patients; for instruments; for microscope and ac- 
cessories. 

Lami\ — With a ndlector — cdectric, gas or oil. 

Stiouilizkk. — S team, formalin, a ])an for boiling instruments. 

ItuHHER Goons. — Rubber tubing for irrigating jars; hard-rubber irrigating 
tips, shields and cut-offs; linger cots. 
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Glassware. — Irrigating jars; jars for dressings; jars for solutions; glass 
graduates ; urine tubes; ^uedicine droppers. 

Granitkwake. — B asins for solutions; douche pan; pus basin. 

Piston Syjonoks. — Large and small urethral; bladder; hypodermic. 

Dressincjs. — Assorted bandages; T-bandages; cotton balls; tampons; sani- 
tary pads ; gauze compresses — 3 by 5 ; 5 by 0 ; 8 by 10 ; gauze compresses with 
cotton-combined dressings — 5 by 6 ; 8 by 10 ; adhesive jdaster. 

Misoeleaneous. — Instrument tray; galvanic and faradic battery; small 
water barrel (for hot water) ; tub for bichlorid solution in which to sterilize 
utensils n^quiring chemical disinfection; stirrups and lithotomy uprights for 
examination and treatment tables. 

Cocain tablets bichlorid tablets; peroxid; Ilolzien solution; silver solu- 
tion; boric acid; alcohol; lubricants (glycerin, gommenol) ; green soap; brushes. 

Instruments. — HprdaL — Catheters — soft rubber, straight or elbowed ; 
woreti^ straight with olivary tij) and elbowed ; metal. 

Filiform bougies; bougies a boule. Cystoscopc. 

Sounds. Prostatic douche tubes. 

Stone searcher. Instillatiiig syringe. 

1 )ilators — Kollmaim and Oberliimhu*. A])plicator8. 

Ur(»throsco]ie. Tunneled sound and catheters. 

P(*rineal grooved jirobe, director, cannula and gorget; perineal drainage tube. 

Rectal bag. 

Prostatic forceps and dejircssor. 

General, — Retractors, dull with rounded edge, large and small; sharp with 
short teeth. 

Probe, grooved <li rector. 

Scissors, dull curved, sharp curved ; dull straight. 

Knives, straight scal])els, large and small ; straight and curved bistouries. 

Needles, large and small Ilagcdorn’s, short round, surgical uml straight. 

Needle holder. 

Forceps, thumb; artery, curved with long slender blades; bullet. 

Sponge forceps. 

Vaginal speculum, depressor, dressing forceps. 

Throat mirror and tongue depressor. 

Sutures, ligature material, catgut plain and chromic. Nos. 1, 2 and ; braided 
silk. 

Ligature carrier. 

Kelly pad. 

Paquelin cautery. 

Extra Equipment for Outside Work. — Besides the office equipment, little 
is needcid for outside visits. The following list will show what is generally used 
for operations and cystoscopy outside of the office. 
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BAGS FOR OUTSIOK WORK 

For Cystoscopy 


For Operaiion 


Rheostat. 

Two cystoscopes and cords. 

Bougies a boiile ; sounds. 

Assorted catheters. 

f Bladder. 

Syringes -j Uretliral. 

I- Fountain. 

Glycerin. 

Test glass. 

(>)cain solution. 

Bicldorid tablets. 

Silver solution. 

Medicine droi)per. 

Rubber tubing. 

Suppositories of niorphin and quinin. 
Kelly pad. 

Rubber she(?ting. 

Table and lithotomy leg rest. 
Sterilized towels. 

Cotton balls. 

Gauze pads. 

Battery, if no electric light. 


Syringes 


Forceps 


Portable metal table. 

Rubber shccdiiig and Kelly pad. 
Basins. 

Sterilized towcils. 

Green-soaj) tincture. 

Brushes and nail tile. 

Alcohol. 

Bicldorid tabl(^ls. 

{ Fountain and piston. 
ITypoderinic. 

Assort(id catheters, knives,' scissors. 
Lubricant. 

(yocain. 

Peroxid. 

r Thumb. 

Artery. 

Sponge. 

Bullet. 

L Prostatic. 

Assorted retractors. 

Assorted needless. 

Needle holder. 

Sutures 

Catgut 

Braided Silk. 

Sounds. 

Bougies a boulc. 

Goul(\y tiiiiiieled sound and cathetei 
Filiforms. 

r Otis. 

\ Maisonnenve. 
Grooved probe. 

Grooved director. 
Grooved cannula. 
Gorget. 

Bandages, assorted dressings. 

Large catlujtcr drain tubes. 
Portable sterilizer. 

Pedicle clamp. 

Infusion jars. 


and 

Ligatures 


{c 


Plain. 

hromic. 


Urethrotomes 


Perineal 
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Oflace Dressing Equipment. — Towels. — A large supply of office towels, . 
18 by 36 in size, must be kept on hand. The variety known as “ glass ” towels 
are the best for general use. They arc kept wra|)pc(l in an outer towel, or 
preferably in a piece of muslin, in packages of ten for office work and six for 
outside operating. Tlie packages of towels should be kept in a tin box as stock. 

Cotton Ralls. — These arc convenient in office work for sponging the 
meatus and glans in men, and the vulva, meatus and vagina in women, before 
instrumentation. They are kept in glass jars on a treatment table. Before us- 
ing, they shoiild be dip])(?d into a bichlorid solution, wliich should always bo 
kept in a jar close at hand. Tlie solution should be changed daily. 

Gauze. — This is a most useful surgical dressing, and much care should 
be given to its preparation and sterilization. The following varieti(*s of gauze 
dressings are useful. They should be kept in se]:)arate jars and a supply should 
be in each room, while a sufficient supply should be kej)! in tin boxes for oflice 
and outside work. 

Oauie sponges^ 3 by 6 inch(*s, for absorbing blood, etc., during an operation 
and for use with probangs or s])onge holders, are folded from pi(iC(»s of gauze 
9 by 16 inches. They are also useful unfolded to wrap about the forefinger in 
making a rectal examination. 

Sponges or compresses, .5 by 6 inches, are made of pieces of gauzes, 1.5 by 18 
inches, folded three times each way, with the cut edges inside. Tluy (*an be 
stitched at their free borders or left free as the surgeon prefers. 1'h(\v are 
packed in tiers in jars, or arc tied up in packages containing four j^ads each, 
wrapped and pinned in pieces of muslin. Some of these package's may contain 
in addition a number of cotton balls, as these are better adapted for use in a 
minor operation. 

Large gauze compresses for abdominal pads are gauze ])icces, 18 by 24 
inches, folded to make pads, 6 by 8 inches. For abdominal sponges these gauze 
pads should have their edges sewed and provider! with tapes. 

Gauze packing strips should be an inch wide and three yards long. A thread 
is pulled from a piece of gauze of this length and the strij) is cut along tlie line 
indicated. These strips are kept in eight-inch tubes ])lugged with cott<»n, the 
tubes being in turn kept in jars. When the dressing is needed, it is pulled out 
with sterile forceps and cut with sterile scissors. 

Strips of gauze, an inch wide and a yard long, saturated with five- or ten- 
per-cent iodoform and others of the same size, saturated with Balsam of Peru, 
are also kept in stock for packing wounds. 

Other Dressings. — Bandages, both gauze and muslin, from 1 to 4 inches 
wid(.», are used for office work and outside operating. They can be wrapjH'd in 
sets of from two to four in pieces of muslin. 

Ki-rber tissue in assorted sizes is scrubbed with green soap and is kept in 
1 : 500 solution of bichlorid. 
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Surgical plaster (diacliylon or zinc oxicl) is kept in convenient rolls. 
For small dressings, pieces of diachylon plaster, 1 inch wide by 4 to 6 inches 
long, are kept in readiness in a small jar and are known as dressing holders. 
They are heated for a moment over an alcohol lamp before being applied. 
Ordinary adhesive plaster is used for strapping on dressings of large size. 

Forceps for taking dressings and gauze out of jars and tubes are sterilized 
by dipping into pure carbolic and alcohol, or arc kept, during office hours, in a 
glass jar containing five-per-cent carbolic. 

Glass hand syringes, irrigator tips and siiiei.ds, couplings of glass 
OR HARD RUiHiER are kept on the treatment table in alcohol or bichlorid solution. 
Infimon jars arc rarely used in office work, hut they are an im])ortant part of 
the outfit for an outside operation and should be provided with a thermometer. 

• Needi.es, threaded with silk or unthreadc^d, iwo put through pads of gauze 
in assorted sizes and varieties. The pads with their needles are wrapped in 
small pieces of muslin and sterilized by dry heat or formaldehyd. The packages 
are thus ready for operations. Ordinarily, needles of assorted sizes are kept 
in covered glass dishes containing a mixed ])Owder of boracic acid and lyco- 
]) 0 (lium. The suture material is all kept in tubes ready for use. 



Fia. 126. — Table in the Examining Room. 


On the top arc kept in jars, gauze cotton balls, lubricants, syringes in alcohol, applicators, catheters, 
urethral speculum, sterile water, magnifying glass. On the lower shelf, urine cylinders, finger cots, 
vaseline, material for quick urinary tests, two dishes, and cases for instruments. 
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Hypodermic syringes are kept with their needles, etc., in a small glass 
tray. The needles should always hav^e wires in them when not in use. 

Arrangement of Author’s Present Offices. — In arranging my rooms for 
office work, it was necessary for me to convert the basement, situated imme- 
diately under my consultation room, into a rece])tion room. This was easily 
done and it was connected with the offices and treatment rooms above by a 
private staircase. The arrangement of the office floor still remains as it was 
then planned. 

Room No. 1 is the consultation room, containing bookcases for the larger 
part of the- library, a table, a desk, a letter file, two easy (fhairs, two arm- 
chairs, two ordinary chairs and a couch. It opens into the cxainining room 
(No. 2) by one door and into the hall by another. 

Room No. 2, the first examining and treatment room, is painted and fur- 
nished entirely in wliite. It contains an examining table, an instrument table 
(Fig. 120), a tray tal)le,,two stools, a chair, a commode, a screen and a cabinet 
for apparatus and instruments. 

The examining table is of the counterbalance variety, with a drain pan 
below (Fig. 127). The scat section of this table, on which the buttocks of the 




Fio. 127. — Author’s Counterbalance Table in the Position for Examination op 

Male Patients. 


patient rest, is made of two pieces of glass with a slit between them, which 
allows the fluids used in treatment to drain into the pan. The head or back 
section can bo raised to any position (Fig. 128) for facilitating the examina- 
tion of the abdomen, or increasing the comfort of the patient; while the leg 
part of the table, for supporting the lower extremities, can be removed and the 
hip portion elevated for cystoscopy. With the leg section removed, this table 
makes an ideal table for treating women, as the solutions run into the pan below. 
Care must be taken, however, to see that the patient, when lying on the table, 
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sits on the middle part first, as seating oneself on either of the end pieces might 
result in falling to the floor. The patient must also be instructed in moving 
about on the table to take hold of the side bars, as, if the top of the table is 



Fia. 12 S. — Different Position.s in Which the Patient Can bpj Placed in Examining the Abdominal 

OlKJANH, especially IN KiDNEY CaSES, BY RaISINU AND LoWEIlINll THE SlIOULDEU PlECE OF THE 

Table. 


grasped wlicu the slioulder part is elevated, tlie fingers might be crushed in 
case that part of tlie tabh^ wore to slip from the cog in which it is caught. 

Over lh(i examining table is placed a large* tray table on an adjustable 
stand, which is exceedingly convenient for holiling close at hand the various 
iiistnimcnts used in the examinalion of the patients wliile on the table. 



Fia. 129. — Counterbalance Table with a Douche-pan on It. 


This counterbalance table is probably the best antiseptic metal table that 
has ever been placed on the market. The slit in the seat part, however, does 
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not prevent tlio solutions from wetting the patient during urethra and bladder 
wasliiiigs, Avli(*ii it is covered by the leather ])ad, and tlie glass or metal is too. 
cold for tlio bare buttocks. I liavo personally found an ordinary wood table 
of my own designing more convenient for treatment than these more modern 
ones and they are more pleasing to the ])atient. I have eonsecpiently gone back 
to first principles, in that I do not depend on the slit in the modern tables for 
draining away solutions during medication, but prefer to pla(*e a douche pan 
under the patient’s buttocks, finding that in this way the buttocks and clothing 
are kept dry (Fig. liiD). 

In the instrument closet arc kept all the instruments and supplies necessary 
for a thorough examination and treatment of a ])atient in the office and outside, 
as well as for an operation. On the top of the closet is a row of glass jars for 
dressings. Bcdiiiid the screen, near the washstand, tla^ commode is placed, for 
the use of the female patients Avhen they void urine for specimens. 

Room No. 3 is the next room and has communicating doors with Room No. 2 
as well as with the corridor. In the little passage between Rooms No. 2 and No. 
3, on slielves, are bottles containing sterile water and solutions, also irrigators 
and other a])pliances kept in rc^serve. 

Room No. 3, also finished in white entirely, with an impc'rmcable floor, 
contains a counterbalance table of the same pattern as that in No. 1. It is also 
surmounted by an instrument tray with a stand (adjustable). One or more 
irrigators are hoisted on pulleys over the table from the ceiling, in a nianu(‘r 
described farther on. A glass table in this room serves for dr(‘ssings and solu- 
tions, while in the corner is an instrument closet. On the top of this closet is 
the massage vibrator, pro])erly connected with the electric current; the flexible 
shaft of this instrument is sufficiently long to reach the treatment table. 

In a rc(!ess of this room is an el(*ctric outfit for high-frequency current, 
for X-ray work and for cautery and for other electrical appliances. A closet 
over the washstand holds the stock for the solutions and medicinc^s that are used 
in the daily work in the treatment of cases. The scahis, on which patients are 
weighed from time to time, are also incliulcd in the furnishings of this room. 

Besides the examining table and tray stand for the instrunumts, th(^r(^ is an- 
other glass-top table for the apparatus and instruments used in the examination 
and treatment of patients. This stands just beside the examining table. 

Room No. 4, the next in order, is of the same size as No. 3 and com- 
municales with the latter as well as with the corridor. It connects also with 
tiui room behind it by means of folding doors. It serves as the second examin- 
ing and cystoscropic room and is used i)rinci pally for treating women and for 
iirc^throscopy, cystoscof)y and ureteral catlieterization in both sexes. The gen- 
eral arrangement is the same as Room No. 2, in that it contains an instrument 
cabinet, washstand, examination and instrument tables. The table for examining 
and treating patients is known as the Allison (Fig. 130), which I find unequaled 
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for cystoscopic work. It seems to afford a better position for this purpose than 
any other, as the seat part of it is shorter than that of other tables. The illustra- 
tion sliows the position of the hips when this table is iis(‘(l in cystoseopic work. 

Eaeh of the examining tables is provided witli a detaehablc and adjustable 
pair of leg and knee rests, as seen in the illustrations. I'hc choice of these is 
a niatt(;r of individual preference, the knee rests having the advantage that the 
pati(nit can be more quickly placed in position than with the straj)s attached 
to the leg holders. 



Ficj. 130. — Allison Table in the Cystoscopic Position, with Shouldeh ani> Buttock 

Pi eces Elev a'J’k 1) . 

KnoP r(;.sts or lithotomy upri^rhis are used when cystoscopy is perfornu;d. 

Ill the corner of lioom Xo, 4 is a washstand over which is a closet for solu- 
tions, etc., tile entire corner being screened by a white, washable curtain swing- 
ing u])on a hinged rod. An instrument case with glass shelv(*s contains all the 
insiruments u-sed in this room. A glass table with a shelf underneath contains 
all the n(*(*essary articles for conducting cystoscopy and other examinations the 
same as in lioom Xo. 2. 

The next room. No, 5, separated from Ifo. 4 by folding doors, is known 
as the back office, and is the assistant’s room, in which corresjioiideiice is looked 
out for and office work attended to which is not accomplished in the main office. 
The flies for histories and records are ke])t in this room. Doctors who call 
with their patients often wait here. It is used as a second consultation room 
in which to take histories and interview patients when the front office is in use. 
A part of the library is h(;rc and easy chairs, and a couch for patients who may 
want to rest. It forms with lioom No. 4 a second consultation and treatment 
room corresponding to llooms Nos. 1 and 2. 



148 


UROLOGICAL EQUIPMENT 


The last room of tlie series is the laboratory, No. 6. In this room the urines 
are examined. All the equipment needed for the exam inal ion is found hero. 
Tlie room eontains washstand, draining* boards, (dosets for ehcmieals and re- 
agents, the nii(*roseopes and laboratory aeeessori(?s. A desk serves for k(Hq)ing 
the re(*ords and filing the laboratory cards. Some of the interesting operation 
sj>ec*iniens arc* also kept hen*. 


no. 

name: 

AIinitKSS 

T>IAONO.SI.S 

ri;K 

SENT IIY 

WIKI, come: <»N 


A IM»01 N IM E N T WITH 

nil. IIAMON GUrriHIAS 
SO Maoison Avk. 
Ne^w Yokk 


llOUIf A. M., 


N, a. Office visits are not expected to last more than a (juarter of 
an hour 

No special appointments are j^iven in the afternoon. I’alients are seen 
in the order hi which they arrive. 

TRM:PHnNF. OFli’ICE: irouiis: ll-ia A. M. 

MADIHOM fKiCARU. .*»7»N. 


Fig. lai. — A ppointment Fuum. 

OflSce Management. — A yiaticnt, calling for the; first time, on ent(*riiig the 
rece ption room is handed a card bearing the date of his or h(;r visit and is in- 
structed to writt; the name and address. All old fiatients write their names on 
a similar card at each visit. Whemever a patitmt arrives, the attendant at the 
door tcl(*|)hones uiistairs announcing the arrival, which is iimiicdiately regis- 
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terecl by tlio nurse in attendance on the offic'e floor on a list that T Imve always 
before me. Tlie card wliieh has bcK^n received in the reception room is then 
broiiglit up and placcid on a fable in the hall. N(;w ])ati(aits are shown up to 
tlie (ronsiiltation room and tlieir histories are taken by one of the assistants, 
who also nudges arrangements regarding the fees. Tlie patient is then brouglit 
to mo for examination, and any specimens r(i(piiring examination are sent to 
the laboratory. AVhen the examination is finished, tlui diagnosis mad(^, the treat- 
ment outlined and an opinion givcai, if the j)atient is in need of further tnnit- 
nient in the office, an appointment is given for the next visit. (See Fig. 131.) 

Th(i old patients, on arriving, arc called up and assigii(»d to one of the as- 
sistants with whom treatment is continued until they are discharged. All i)a- 
tients are seen by me ])ersonally at each visit or as oft(*n as necessary. At the 
expiraliou of office hours, the car<ls of new ])atients are placed in the file index 
(d* ]>atic‘nts. A card with the name of the physician recommending th(i case 
is ])ut in anoth(U' file, and cards with the name of the disease written on them 
are placed in the third file. Tlui history is put in an envelo])C and })laciMl in a 
large v(»rtical fihj. This gives a very thorough record of the case. Very often 
histories us(‘d to lie about in 
th(^ office pending the wr 
of th(* urine analysis or other 
<lata and consequently no 
diagnosis of the case was 
written, no treatnumt out- 
liiK'd and no diet ])rescril)ed. Tho 
following rules were tluu'efore for- 
niulate<l and posted over the? mi- 
croscope tables in the laboratory. 

AuKANiJKMKNT OK TIIK IIULKS 
KOK TIIK IIlSTOUV OK FaTIKNTS. 

— (1) The history <d‘ each patient 
should be taken h\ an assistant. 

(2) The ])atient sliould be ex- 
amined ])hysically and tlui find- 
ings written! down. The one who 
makes any part of the (examina- 
tion should write it down with his 
initial after it. Fi«. 132. — Thhee Vertical Files in Which the En- 



on The urine £ro(\S to flue velores C^ontaining the Patients’ Histories and 

^ ^ (''OUUESPONDENCE ARB KePT. 

laboratory and is oxainincd by tbo 


laboratory man who writes the urine re))ort on Ibo examination card. It is then 


sent to me for the diagnosis and should not be tiled until the diagnosis is written 


upon it. 
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If tliere is an opinion to bo given, it should bo written ont by me and 
under no circiiin stances should the history bo tiled without this having been 

done. 

When these letters of 
opinion and diet arc writ- 
ten, a carbon copy should 
be made and tliey should 
be submitted to me before 
they arc sent out. 

All correspomlence is 
ko])t in the history en- 
velope. 

The management of 
the oflicc is entirely in the 
hands of the nurse who. 
is also secretary. She lias 
can? of the correspond(Mu*c‘, 
the a])pointments for vis- 
its and oj)eration, the pa- 
ti(‘nts^ ac^eonnts, the laun- 
dry, the purchase of office 
supplies, the making of 
the dressings, the steriliz- 
ing of the instruiiKMits 
and dressings and the lists 
of instruments and a|)- 
paratus that leave the 
office for outside opera- 
tions. 

Equipment for Clinic 
and Hospital. — The work 
in the clinic corresponds to 
that in the office on a large 
scale, although the ccpiip- 
m(*nt and records arc not 
kept so carefully. There 
are generally jdenty of as- 



Fig. 


133. — Plan of tiie Clinic at the New Yokk Poh'iv 
Gkaduate Medioal School. 


/, waitini? room for old paticntn. 

waiting room for new putient». 

3 , passage to Rooms 4, 5, 6, and 7. 

In the ffirner of Room 3 is seen a table and chair whore the 
history file is kept by the historian. The room to the left of 
Uooni 4 is for the? acute cases. Room 5 is the room f«)r chronic 
cases. Room 0 is the oystoscoi>ic room. Room 7 is the aniphi> 
tlu ater. Each of thc*se rooms has two treatment tables, an in- 
Htruiiicnt table and a sterilizer. 

there to learn the routine 
of thf? work of the clinic and who arc generally not so well trained as are office 
assistants. 

The clinic records are, therefore, but about a quarter as valuable, except 


sistants, most of whom are 
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so fcir as a record for the miinber treated is concerned. The gr( 3 atest difficulty 
is found in ol)taining assistants with the true scientific spirit who arc willing 
to give their time to tabulating statistics, to investigating new methods and to 
doing research work outside of the clinic. 

Tlie plan of the clinic (1-ig. 133) is that of a S(;inicirclc and is arranged as 
follows: 

No. 1 is the general \vaiting room. No. 2 is (he waiting room for new pa- 
tients. No. 3 is the passage in which the records arc ke])t. No. 4 is the first- 
trcatuKUit room. No. 5 is the se(*ond-treatment room. No. 0 is the cystoscopic 
room and No. 7 is the amphitheater or lecture room. The old patients enter in 
the basement Koom 1 — the new ones are brought into Koom 2 where they wait 
for the lecture. 

Room 3 is the passage and here is the table at which the card index is kept. 
The clinic tih^r, who sits at this point, directs the new patients to enter from 
llcKuii 2 for tlu^ lectures and the old patients come in«from Room 1 to be treatcnl 
in the other rooms. The card filer hands the cards to the ])atieiits as tlu^y come 
in and rej)laces them Avheii they pass out. The first assistant inv(‘stigatcs the 
new j)aticnts before th(\y go to the lecture room, writing down their names and 
])rincipal sym])toms, and brings tlie list into the l(K*lure room (No. 7). Tlui lec- 
turer reads ov(U’ the list and has the cases sent in as chosen. The patient, on 
(Mitering, is jdaccnl on the table, his history is taken aloud by the lecturer, and 
recforded by the historian. The local examination is them made by inspc^ction 
and ])alpation. 

If the pati(?nt is an acute case, there is usually but little difficulty in making 
a diagnosis. If the case is chronic, howevm*, the paticuit is instructed to leave 
the table and pass his urine in two glasses. The first and scicond s])ecimcns are 
inspected and the appearan(*e noted, after whi(di the patiimt leans over the table 
and the jirostate gland and seminal vesic^h^s are examined. The patient tlu*n 
passes the remainder of his urine, containing any (h'bris that has beem expressed 
from the internal genitals during examination. The thr(?e spcHumens arc then 
handed to the microscopist, seatcMl at the table, for examination. While he is 
attending to tin's, the ])ati(*nt is again placed on tluj table and the lecturer jiro 
ceeds to examine the urethra with the instrunumts at hand. As the instruments 
are us(*d, tlu‘y are handed to an assistant, who attends to the stc^rilization. 

After the jiatients have been examined and the diagnioses made, tluy" are 
each referred to a (certain clinical assistant outside, whose patients they then 
bc^come and Avho are treatc'd by him until cured, unless some complicatimi oc- 
curs or the assistant in charge of the case desires him to come again before the 
lectun^r. All. the acute cases are sent to the first-treatment room (No. 4) and 
are placed in the care of the two assistants in charge of this room. All chronic 
cases arc sent to the sc^cond-treatment room (No. 5), in which there arc also 
two assistants working. When an acute case becomes clirouicj the pliysiciau in 
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charge can cither continue treating him or else refer him to the room for the 
clironic cases. In both tlicsc rooms, there arc two treatment tables, an instru- 
ment and a sterilizing table and some chairs. The instruments arc of the same 
variety as those used in the ofiice. 

Room 6 is the eystoscopic and bladder room. In this are two tables, on one 
of which the patients are prepared for cystoscopy, while on tlic other they are 
examined by the cystoscopist. As the preparation for cystoscopy takes some 
time, the case lectured on is not pre]>ared in the amphitheater, but outside, after 
which the patient is wheeled into the lecture room with the cystos(iope in the 
bladder, ready for examination. This is the usual routine, but in cases in 
which the liuid medium becomes ra]ndly turbid, as in marked pyuria and hema- 
turia, the last washing is given in the lecture room and the cystoscopc is then ' 
introduced. 

The clinic is managed by a chief of clinie, who goes about from room to 
room and gives hel]) and* advice to the clinical assistants, (linic |)ati(Mits 
arc in charge of the first assistant. One man is at the head of the cys- 
toscoj)ic room, and two in ca(*h of the treatnuait rooms, the man who Inis 
had the longest duty outranking the other in each of tlie rooms. The rei!- 
ords are in charge of two men, one in the lecture room who takes all the his- 
tories, the other on the outside who makes notCvS, at eacfh hjcture, of the inter- 
esting cases that an^ kejit under observation, such as the kidmw, bhuhhn’ and 
stricture cases, as well as those who arc to be operated or have already been 
operated upon. 

The new men coming to assist the clinic go through a regular circle of serv- 
ices before they are permanently appointed clinical assistants, serving in each 
for at least three months. The rotation is as follows: Historian in tlu? anijihi- 
thcater; first-treatment room, treating the acute cases; sccond-tr(*atment room, 
treating the chronic cases; tliird-treatment room, working in cystoscopy. Wlam 
they have finished cystoscopy, if fitted for it, they go on the microscojxj, other- 
wise they go on the book and around the circle again, as the head man of the 
different departments. 

The development of the clinic and of the clinical assistant has been very 
satisfactory of late, owing princijially to the formation of an Alumni Society, 
that meets once a month, at each of which meetings one of the assistants reads 
a thesis on some subject that has been assigned as a special work. 

The hospital is connected with the clinic, inasmuch as the ])atients requiring 
operation are referred to the hospital for the operation clinic, which takes place 
c)nce a week. After they recover, they are again sent to the clinic for observa- 
tion and treatment. Patients are also referred to the hospital for treatment^, , 
although it is jnincipally for an operative service. The same instruments and;:;, 
apparatus arc used at the hospital and for outside work, as have already been^^, 
indicated under Equipment for the Office. 
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STERILIZATION OF INSTRUMENTS AND APPARATUS 

The inothocls of (l(‘stroying p;crins applicable to urological instrimicnts arc: 
Disinfection by means of clieniicals, by boiling, by steam, and by the vapors of 
bactericidal substances. It is important to know the particubir mctliod which * 
is suitable for each special class of instruments, as some appliances are injured 
by subjecting them to the wrong process. Probably the most efficient method 
of disinfecting an instrument; that can be sterilized by any method is by boiling 
or st(?am. 'rh(» least etTective of the methods at our disposal is disinfection in 
chemical solutions, a metliod which is used chiefly in (uiiergencies. Disinfection 
with chemical vapors is more thorough and more trustworthy than with solutions, 
and the vapors of formalin have now been adopted very gem^rally in the dis- 
infection of urological instruments which do not boar the application of heat. 

Chemical Solutions. — Eormcrly it was considered sufficient, for all practical 
jmrposes, to disinfect cerlain ui'ological instruments, such as catheters, by im- 
jiK'rsing them in solutions of carbolic acid or bichlorid of mercury. It has been 
shewn, however, tluit these methods are untrustworthy, and that even when 
catheters are immersed for lialf an hour in a 1:1,000 solution of bichlorid, 
living microorganisms have been found within their lumen. 

Of the solulions Avhich are employed with more or less safety in the steril- 
izations of urological instruments, Ave may mention formalin and mercuric 
o.Nvcyanid, the latter 1: 1,000 to 1 : .500. Formalin is probably the better of 
the tAvo, and can be used in a stnmgth of from tAvo tro hve per cent. The most 
conveniemt solution of formalin is that recommended by Iloltzein, Avhich serves 
for the disinfection of cystoscopes, urethroscopes, AAX)ven catheters, etc. The 
stock solution consists of sixty parts of formalin and forty parts of alcohol. 
Tavo drachms of this solution are added to each pint of distilled Avater for im- 
mediate use. 

Mercuric oxycyanid is emidoyed in the strength of 1 : 200 for the dis- 
infection of delicate instruments, such as cystoscopes, etc. The value of this 
. substance is rather questionable. 

Boiling. — Boiling is one of the best ways of attaining absolute asepsis. The 
material to be boiled, hoAvever, must be carefully selected. Metallic instru- 
ments^ consisting entirely of metal or of glass or the tAvo combined, may be 
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luiiled with impunity. It is always best to add some soda to the water, so as. 
to* prevent rusting and to preserve the niektd plating. Soft-rubber catheters 

may also be boiled, but plain watci’ 
should bo used. The time required 
for boiling any of these classes of 
instruments is five minutes. Any 
instrument boiler, fish boiler, or 
common agate or enameled pan, 
can bo used. Special long and nar- 
row pans with covers are useful for 
boiling soft rubber, glass or metal 
inslniments in the office or the 
treatment room. 

Steam. — When employy'd 
correclly, steam under pres- 
sure disinfects with the sanu^ 
efiieieiK'Y as boiling. The 
steam must jxmetrate through 
every part of the material to 
be disinfected, and the time 
(d* exposure must be sufficient 
to kill the most resistant 
germ; that is, about twenty- 
five minutes. Disinfection 
with steam requires s])ecial 
apparatus, although in an 
em(*rgency an ordinary fish 
kettle, >vith a perforated pan hanging ov(?r the boiling water, can be employed. 
One of the best all-round steam sterilizers 
is that known as the “Willy ^leyer” (Fig. 

134). This can be used for both dressings 
and instruments, and is very convenient 
for carrying to an o])eration at the patient’s 
house. Another of about the same size, 
though a more complicated sterilizer, is 
the type known as “ Hochester Combina- 
tion” (Fig. In this sterilizer, wo 

can use alternatdy steam and dry heat, so 
that the steamed articles can be dried by 
heat without removing them from the 
trays. Both these sterilizers have an arrangement for boiling instruments in 
the water which produces the steam. 




Fig. 1.34. — Meyek Sterilizer fgr the Sterilizatio? 

r\t:> Ttnc.aaiKT/lu A Mn T VMTT»lT\f KMTH. 
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Form^in Vapors.-^rornialin vapors offer a verj’’ convenient, and at the 
same time very efficient, way of disinfecting all kinds of urological instruments, 
, especially cystoscopcs, woven catheters, etc. The most convenient apparatus 
for this purjwso is Schcring-Glatz’s formaldehyd sterilizer (Fig. 136). 

This apparatus consists of a hox of japanned tin, measuring 18x11^ x8 
inches. It has two shclvta upon which the instruments may he plac(!d, and a 
small corapartmemt for the formaldehyd lamp. One sides of this hox swings 
on hinges, forming a door of sulKcient size for the introduction of the longest 


Fitj. 130 . — Foumalin Stkiulizek, Used Piuncipally for Woven Catheters, Piston Syringes and 

C'ySTOSCOPES. 


iiistrninoiitfl tlial; the hox will hold. The lamp is about (?ight inches high, con- 
sisting of a body for the alcohol and a (diininoy, in the top of which is a 
cup or rcccj)tacle for formalin pastilles, Avhitc tablets which by heat are com- 
]d(^tely converted into formaldehyd gas. I'hc strength of each pastille is five 
grains. Two of these tabhits are sufficient for ordinary disinfection in this 
apparatus. 

The instruments are placed on the wire shelves. Two five-grain paraform 
pastilles are put into the cuj) or receptacle. The lamp is now lit and the door 
closed. A small glass window in the door permits ns to watch the flame of the 
lamp. An outlet at the top of the box allows the escape of gas when steriliza- 
lion is complete. The lamp will burn for twenty minutes in the air of the box, 
when empty. About ten minutes arc needed to burn a five-grain pastille of 
paraform in the sterilizer. Ten niinutes’ exposure to the amount of gas obtained 
by vaporizing two five-grain pastilles will kill anthrax, diphtheria, tubercle and 
typhoid germs, as well as those of suppuration. At my suggestion. Prof. II. T. 
Brooks, of the Post-Graduate Hospital, made a series of experiments with this 
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st(‘rilizei’ to determine its effieieney. The following is an extract from his 
report, which was sent to me in December 17, lSt)9. 

Woven catheters were injected with dilutions of live cultures of the typhoid, 
colon and ])rodigiosiis bacilli, and the Staphylococcus aureus. The catheters 
were then drained, dried, and placed in the Schering formalin sterilizer. Two 
pastilles were burned for ten minutes, after which the lamp flame was spon- 
taneously extinguished. The door of the sterilizer Avas then opened, two new 
])astilles placed in the cup above the lamp chimney, the lanip relightcMl, and the 
door closed. The lamj) was then allowed to burn for an additional tcMi minutes. 
The door ^Avas not o])ened until a tliiinl ten minutes had ela])sed — i. e., thirty 
minutes from the beginniug of the exposure. The catheters Avere then removed 
from the chamber Avith sterile forct'ps, cut with sterilized scissors, and ))ortions 
placed on gelatin plates, in tubes of alkaline bouillon, and also in surface and 
submerged agar tulx' (*ultures. No growth of any of the ahove-numt ioned organ- 
isms occurred after three days in the incubator at 9S'’ F. ("ontrol culture's. 
Avere made from the original dilutiims used for injecting the catheters, and all 
grew. 

Subse(]uent experiments showed that the tuberch* bacillus and tlu* strepto- 
coccus also were kilh'd by exposun* to tlu* formalin fumes for half an hour. 

Detailed Methods of Sterilization and Disinfection: 

1. Water. 

2. Surgeon’s hands. 

.‘1. J{ubl)er gloves. 

4. Packages of dressings and tubes of gauze*. 

5. General care of instruments. 

C. Gatheters. 

7. (.Vstoscopes, uretliroscopes, etc. 

8. PisPm syringes. 

9. Glass hand syringes. 

1 0. Insti llatioii syringes. 

11. Hypodermic syringes and needles. 

12. Glass and agate Avare, etc.; infusion jars; irrigator jars and tips; 

pans, pus basins, pitchers, dishes, trays and glass jars. 

1 M. ( ’atheter lubricants. 

Sneirs forniahh'hyd sterilizer is recommended for catheters (Fig. 137). 

1. Watkk. — T he quality of the AA^ater used in the oflice for making our 
solutions was found unsatisfactory. It Avas ordinary boiled city Avater and 
at times was diseolore<l and oft(*n formed some chemical combination Avith silver 
or other salts used for solutions. Besides this, the enamel was burned off the 
bottom of the k(*ttle, giving rise to a certain amount of mineral deposit in the 
Avater. When this occurred in the instrument sterilizer, Avhich Avas of the same 



METHODS OF STERILIZATION AND DISINFECTION 157 

construction as the kettle, a gritty substance clung to the instninients, while a 
scum floated on the water. For a long time w(» used lilt(jred water, which had 
been boiled, but even filtered water formed a clicinical combination or gave 
rise to prccii)itates. Wo then began to use distilled water, which has proved 
most satisfactory. 

Til the smaller towns, tliis can be made in iho office with the aid of a still, 
such as are now used for its rapid manufacture. In the large cities we simply 
buy distilled water in five-gallon bottles. Tlui water is heated in a large tea 
kettle, which should be changed for another as soon as it is buriKMl in the least 
d(?gr(^c. 

After the distilled water has been heated, it is poured into an aseptic pitcher 
and thence into an earthenware jar with a faucet in the lower part. The 



Fid. 137 . -Snkll’s Formalin Sterilizer for Steriltztno all Catheters, 

BUT ESPECIALLY UllETERAL. 

The catheters are pushed over hollow posts leading to the formalin chamber. 

sterilized water is drawn, as needed, from this jar. The ketth^ is always kept 
full of hot water in ord(ir to replenish the trcatnHmt-room jar whenever neces- 
sary. The cooled water is drawn off into a second jar, which is kept beside the 
one for hot water in order to mix the two for solutions at a proper temperature. 
An extra supply of cold sterilized water is kept in sterile flasks, stoppered with 
cotton or gauze. 

2. Surofon’s Hands. — The care of the hands is one of the most important 
details in a urological oflice. it is a problem how to keep the hands clean, as 
they are constantly touching septic matter. Each treatment room should be 
provided with soap, brushes, nail cleaners and jars of bichlorid for the hands. 

3. RuBinut Gi.ovfs. — At intervals T have worn rubber gloves, but have 
never become accustomed to them in office work. There is so much changing 
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of clotlies, teleplioniiig, liandahaking, prescription writing and other matters 
of a business and social nature transactcnl during offi(‘e hours, that the changing 
of gloves becomes a difficulty and involves a great loss of time. The surgeon 
slioukl, liowevcr, wear rubber gloves in the tnuitment of all cases whicli threaten 
infection. In the office, tlu?y are washed with soap and water, wrapped in a 
towel, and boiled for t(Ui minutes after using them, then dried, powdered and 
wrapjXMl in gauze and put away until next lu^eded. 

4. Packaoks of towki.s^ gauze eom]m»sses, sjmngcs or pads, gauze band- 
ages, cotton balls, sanitary ])ads, muslin table covers and sheets should bo 
sterilized by steam. Strips of ])lain gauze, for packing, should be st(*rilized 
in the tubes in which they are kept. 

5. Genkual Cake of the Instruments After TTsin(J. — A fter use, all 
instruments should be waslied in hot water and green soap with a soft brush 

or ]uece of gauze, thoroughly dried and 
])nt away. Special care should be takem, 
ill the case of cystoscopes, not to sub- 
merge the entire instrument in cleaning 
or other solutions. Aletal instruments 
should be cleaiUMl in the same maniK'r as 
liouse silver, when th(‘y begin to tarnish. 
All iustrumenis should be kej)t free from 
dust in c1os(h1 cabinets, or between towels 
if on open shelves. 

0. ('atiieteks. — I t is very difficult to 
chTin cathet(‘rs hud other hollow instru- 
ments, as the remnants of pus, mucus 
and blood are apt to remain adherent to 
their interior. 1'his is especially true 
when grcfasy lubricants have b(‘eu used. 
A catheter must be flushed oiit, after 
using it, with soapsmls, by uKains of a 
piston syringe, or by attaching ti) a sink 
fauc(*t a small nozzle which will fit into 
the lumen of the catheter. In this way, 
a strong jet of water (am Ixi made to flow 
through it (Fig. UhS). This is most 

imp(»rtant especially in woven catheters. 
Fig. 138 . — Method op Flu.shixo out Cathe- , . , n ' -t i i 

TEHS Employed in Authok’k Office. which are usually sterilized by means of 

gas or (dieinieal solution^ tluit do not 
penetrate? a coat of dried albuminous matter containing infection that adheres to 
their inn(?r walls. 

Soft-rubber catheters are best sterilized by boiling for ten minutes in 




METHODS OF sterilization AND DISINFECTION 


159 


plain water after a thorough cleansing. They should be wrapped in gauze or 
a towel and put into the boiler so that they do not come in contact with the wall 
of the boiler and become burned. In the office, w(j boil our catheters in bags 



Fig. 139. — CATnETBit and Cathktru Tube. 


and tluiii put the bags into glass tulx^s. In this way they are handled more 
easily than in the wet bags alone (Fig. loD). 

Woven ur( 5 thral and ureteral catheters cannot bt^ boiled or placed in carbolic 
acid. TluiV Juay be st(»rilized (dtlier by immersing them for thirty minutes in 
a solution of silver nitrate or of mercuric oxycyanid (1:1,000), or else by 
cx])osing them to the vapors of formaldehyd in tlui 
formalin sterilizer. The last-named method is the 
Ixjst and is tha one used in the (jfficc. 

Another way of sterilizing woven catheters by 
forrnahhdiyd, consists in ])lacing tlunn in a glass 
tube, in the stopper of whi(*h is a rubber rec(‘ptacl(i 
containing formalin tablets (Fig. 110). The 
lower part of the stopper is jxu’forated and 
through these ])erf orations the va])ors of formalin 
are constantly passing into the tube. They can 
also be ])laced in box(*s in the center of which is a 
piec(^ of gauze containing tablets or a powder of 
formalin. The formaldehyd gas is sjxmtaneously 
generated and sterilizes the catheters in twemty- 
f(mr hours. Special boxes are constructe<l for this 
pur])ose, although any ordinary flat air-tight tin 
box will do as w(dl. 

7. (^Jystoscopks, ijup/niKoscorKs and other 
delicate instruments of this ty])e are sterilized in 
the formalin shirilizer. After being used, the 
outer surface of the shaft is washed with tincture 
of greem soai) and wat(?r by means of a piece of 
gauze, then with alcohol, after wdiich they are laid 

away in their cases, or, better still, wrapped in gauze, ready to be sterilized at 
any moment. 

8. Piston syiunoks of large size, that is, holding from four to six ounces, 



Fio. 140. — Tubes with Hollow 
Rubber Stoppers Containing 
Formalin. 
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sucli as are used for washing out the bladder, are usually made of hard rubber, 
metal or glass and metal. They are best sterilized with formalin gas in the 
Seheriiig sterilizer. The metal syringes and those of glass and metal can 
also be boiled. I'hey may be sterilized in chemical solutions the same way 
as the woven catheters, but they are better sterilized in the chemical vapor 
(formalin). 

t). Glass hand syrincjks are usually ke])t in jars with cotton in the bottom, 
partly tilled with tiv('-p(*r-eeut carbolic or a 1 : 500 hichlorid solution and ])lacod 
nozzle down. I keo]) mim? in alcohol and rins{» them with stcu'ile water, as then 
no deposits form on the instruments that will make chemical combinations with 
the salts in the solutions used. Another good way is to keep them in water 
and boil before using them. 

10. Instillatiox Syki\<;ks, Asiuratoks, ktc, — 'I'hese are st(*rilized in 
the same way as the large piston syringes. The instillation metallic cathetcu’s 
are boiled befon* being us(‘d. 

11. II YPoiiKKAiu’ SYRiX(ii:s AM) Xkkdlks. — Ilypodoruiic uchmUcs shouhl 
be boiled before using. The needles are k(*pt in a small glass box con- 
taining a j)owder made of e(|ual parts of boric acid and ly(*o|)odium, always 
with their wires passed through their lumen. Two small glass(‘s, one for a 
five-per-cent carbolic solution, the oth(*r for st(n*il(‘ water, are kei)t on a tray 
on a shelf, called the emergency shelf, during the office hours; also one- 
ounce bottles of atropin solution (10 drops (Mpial to 750 of a grain); of 
camphor in oil (10 drops ecpial to '2 grains); of strychnin sul])hate (10 
drops equal to of a grain) ; and pearls of amyl nitrate*, each containing 
M grains, in a cotton-lined box. These should also he kept at hand on a 
table in hospitals and outside op(»rations in cas(^ of (unergeiicy. A little 
glass recej)tacle with a cover contains cotton balls in nin(.*ty-fiv(^-p(‘r-cent 
alcohol. 

l"or local anesthesia, special solutions, which are prescribed in the api)ro- 
priatc chapter, are kept on a tray with special syringes and necHlles, arranged 
in a similar manner to the hypodermic tray just described. (See chapter on 
Anesthesia.) 

12. AIisckllaneous Articles ok IIaud Rubber, Glass, Porcelain and 
Aclvte Ware. — Irrigator tips and couplings of glass or hard rulduir, to be used 
with rubber tul)es and catheters, arc kept in glass jars containing hichlorid 
solution. 

Irrigator jars should bo washed out daily and Hushed out with 1 : 1,000 bi- 
chlorid solution. 

Infusion jars are an important j)art of the operative outfit and should 
hold two (piarts; a thermometer is provided for each. They are kept filled 
with hichlorid solution and are cleansed with sterihi water before using. The 
tubes, cannulas, etc., are kept wrapped in a towel, sterile and ready for instant 
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use. Two bottles of sterile salt solution, one drachm to the pint, are kept at 
hand for use with this apparatus. 

Pans, pitchers, pus pans, dishes, basins, trays and glass jars should be 
divided into classes, those for aseptic cases and tliose for septic. Pitchers, 
basins for solutions or sterile water, instrument pans, trays, glasses for solutions, 
etc., should be thoroughly washed and cleaned with soap and wahu*, rinsed out 
and put into a tank, or an un])aint(‘d washtub, wherci they are kept subm(?rg(»d 
in 1: 500 bichlorid solution. If they are not to be used iimnediately, they are 
kept bottom up on glass shelves or wra])p(Ml in stt*rilo towels, (llass jars in 
which dressings are ke])t are cleaned in tlui same way and should he kept in the 
bichlorid solution, with their covers on, for an hour, and then dried with a 
sterile towel. 

Pans for the reception of dressings whi(*h have been rcniovcMl, pus pans or 
basins, urine tubes and all oth(*r soiled articles of this ordcu* should bo scrubbed 
with soap and water, rinsed with bichlorid and kept in their customary places 
without further attention. 

V ]. Lubrk^vnts kor Tnstrumknts. — The lubricants generally employed 
for urinary instruments include jxdroleum bascjs (vaselin), oils, glycerin and 
vegetable bases. Vas(din should never be used, except for rectal examinations. 
Olive oil should be used only after sterilizing it thoroughly by allowing the un- 
cork(id bottle to stand in boiling water until the oil ils(df boils. The only cases 
in which olive oil is useful is in examination for a supposedly impassable stric- 
ture. (Vrtain oils are pn^pannl with an antiseplic, as gommenol, whi(*h is a 
prej)aration of olive oil and eucalyptol. 

The usual lubricant employed in both hospital and office work is glycerin. 
This is kept in tall jars, into which sterilized instruments can be easily di])])(Hl. 
Glyc(?rin is easily kej)t sterile, as germs do not thrive in it. Some surg(»ons use 
boro-glyccrid, which is a compound of boric aci<l and glycerin, containing thirty 
p(?r cent of the former. Personally, [ do not care for it, as it sometimes 
irritates. 

The vegetable bases, which have of late years been employed for lubricants, 
are composed chiefly of tragacanth, or of Irish moss (chondrus, carraghecui). 
These bases have the advantage of being soluble in water and sufficiently slip- 
j)ery to be an efficient lubricant. 

They arc easily washed off from the instruments or washed out of the canal. 
Most of the lubricants now on the market contain such a base, and have added 
to them cither boric acid, eucalyptol, thymol, formalin, etc., as antiseptics. 
They are usually ])ut uj) in collapsible tubes with a nipple-shaped nozzle which 
can be used to introduce the lubricant into the urethra before passing sounds. 
The nozzle can be sterilized by boiling, or each patient should have his own 
tube of lubricant. The lubricant that I use in the office is made according to 
the following formula : 
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IJ Tragacanth 3ss ; 

Glycerin .Ivijss; 

Ilydrarg. Oxyeyanid grs. ij ; 

Aquic oiij* 


Tlie objection to oil and vaselin in urethral work is that they leave a coating 
over tlie mucous membrane of the urethra and thus prevent the thorough medi- 
cation of the canal afterwards. 



CHAPTER VIII 


TECHNIQUE OF INSTRUMENTATION 


CATHETERS 


A CATiiETEE is a hollow tube with an opening at one end the size of its 
lumen, while at the other end the opening is smaller and called the “ eye.” This 
is either in the tip or near it 

Shape of Catheters. — The shape of the catheter is either straight (Fig. 
141), or elbowed (Fig. 142) or curved (Fig. 143). The straight has the same 
caliber throughout, or else it taj)ers into the neck and then widens out at the 


Fio. 141. — Straight Cath- 
eter WITH Single Eye, 
USUALLY OF THE SOFT- 

RuuBER Variety. 



end forming a small olive-shaped 
dilatation (olivary tip) (Fig. 144). 



Fig. 142.— Elbowed, C ouDB Fig. 143. — Curved Catheter op the 

OR Mercier Catheter Woven Variety, 

with the Eye on the Not much used. 

Side, usually of the 
Woven Variety. 


The neck is the narrowest part of the instrument, while the olive-shaped 
end, though larger than the neck, is smaller than the shaft. 

Elbowed catheters have a curved beak, somewhat similar to that of a sound, 
but shorter and more angidar. They arc also called coude or Mercier catheters. 
When the beak has a double curve, it 
is called bi-coude (Fig. 145). Curved 
catheters are shaped like sounds. 


Fio. 144. — Stbaioht Outk.tipfiid Wotbn Fio. 145.— Bi-couoi Woven CAxaimui. 

Catheteb. 
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Catheters are made of soft rubber, of a woven material with a varnish fin- 
ish, or of metal. Those rnacie of other material are not roeommeiided. 

The Eye of the Catheter. — The eye of the catheter is tlie opening through 
which the water escapes into the urethra or bladder. It is more frecpieutly on 

the side, the end opening be- 
confinec princi])ally to 
instillating and large peri- 
neal drainage cathet(;rs. 

OjxMiiiigs on tlie side 
may he cither single or mul- 
tiple. The single opening is 
most common, usually oval in 
shape and, especially in the 
soft-rul)b(»r variety, situated 
about a quarter of an inch 
from the tip (Fig. 140). 
The edges arc rouud(Ml, so 
they may not give rise to 
traumatism of the canal. 
Such a finish is frequently 
spoken of as the ‘‘ V(dvct 
eye.’’ Straight c a t h (^ t e r s, 
wh(?tlier they are soft 
rubber or wov'eii, usually 


Fio. 14G. Fia. 147. 

have but one eye. In the olivary type of wov(*u catheter, th(* eye is 
situated in the body of the catheter, and may be one inch or more from 
the tip. 

In the elbowed catheter, wlien made of soft rubber, the o|)eiiing is usually 
made in the concavity of the elbow, although, when tlic catheter is of a 



large size, it may be on the side, between the convexity and the concavity 
(Fig. 147). Side openings are generally found in tlie Avoven catheters, in 
which case two or more may be present. In the single-elbow catheter, there 
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arc rarely more than two, one on each aide. Metal catheters are also better 
when tliey have the openings on the side (Fig. 148), 

Catheters for giving a general irrigation of tlui urethra may liave multiple 
eyes — a dozen or more small round o))enings, lliroiigli which the water spurts 
against the urethral walls (Fig. 14D). They arc generally of soft rubber 
in texture. Perineal drainage 

catheters, to bo used after opera- 

tion, usually have an opening in 

one end and on the side to allow Fig. 149.— Nelaton Catheteb. 

better irrigation. 

The Passing of the Catheter. — A soft-rubber catluiter is dipped into a lu- 
bricant in such a way that about one half of it is covered. It is then held in 
one hand, with the fingers a few inches from the ti]). Tlie meatus is o])ened 
by the thumb and forefinger of the other hand, the organ being at right angles 
to the body. The end of the catheter is then brought into llu^ oiuming while 
dangling from the fingers. After the tip has entered the urethral meatus, a 
few downward im])ulses are made and the insi rumen t glides down the canal. 
When the catheter has passed down the canal to the point at whicdi the fingers 
are holding it, they are moved farther up on the instrument and the downward 
impulses continued, by means of which it glides through tlie dc^eper j)ortion of 
the canal and into the bladder. When eight and a lialf inches of the catheter 
lias pass(‘d dow]i the urethra^ iirine will usually escapes from its (iye. As the 
catheter ])ass(?s down the canal, it may catch at the compressor uredhra^, or neck 
of tlu* bladder, this being due to s])asni. Such is usually the case when there 
is intlammation of the ])rostatic urethra, or of the neck of th(‘ bladder. Such 
a si)asm will usually yi(*ld to gentle ])ressure, or it may be overcome by substi- 
tuting a woven for a soft-rubber catheter, or an olivary-tipped instrument for 
one with a hirg(*r end. A metal catheter will sometimes enter wdien others wdll 
not. Urine will not escape until the catheter has n'ached the bladder. 

Straight ralhrtcrs are uschI for washing out the anterior and posterior ure- 
thra and bladder, and for drawing urine from tlu» bladder that cannot be 
])assed spontaneously. 

Elbowed calh(ders are also used in bladder work in drawing oflF urine in re- 
tention and washing out the bladder avIku’c inllammation is present. They are 
espe(‘ially valuables in cases of enlargement or d(*formity of the; prostate gland. 
The b(!st coude to use is the soft rubbci', but it is usually not as easily passed 
as the woven variety. 

The object of Ixaids, angles or elbows in the ends of the catheters is to allow 
tlicni to j)ass over prostatic enlargements, bulging into the urethra. It is easy 
to understand how the end of a straight catheter would come U]) against a pro- 
trusion in the prostatic urethra and miglit not ])ass it, while the elbowed catheter 
meeting such an obstruction would have its convexity at the end parallel to the 
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side of the protrusion. Its tip would he against tlie roof of the prostatic urethra 
and a slight push would thus send it along the upper wall and past the prostatic 
enlargement into the bladder. 

The mdal catheters arc passed the same as sounds. They are not in common 
use, but will sometimes pass in eases in whieli soft-rubber and woven instru- 
ments will not. At present I use the metal variety almost entirely in washing 
out or filling the bladder after a perineal section, as with this instrument 1 can 
hug the upper wall of the urethra better, and, consequently, am not so liable 
to pass the catheter through the incision in the floor of the perineal urethra as 
might be the case with a straight instrument. 

Tlie catheter with a mandrin, a wire in its lumen, such as is used in the 
urethra to overcome prostatic impediments, is not, in my opinion, a good in- 
strument. In using this instrument, it is passed as far as the obstruction in the 
prostate and the mandrin is then withdrawn, thus giving a slant to the tip of the 
catheter, so that it will glide up and forward through the prostatic urethra and 
enter the bladder. It seems to me that the improved models of elbowed catheters 
have sufticiontly good curves, cause less traumatism and can at present be used 
in all cases in which the mandrin types were formerly employed. 

Retained Catheters. — A retained catheter, or a catheter a demeure, is one 
which, having bc(m passed through the urethra, is fastened in such a way that 
it will not slip out. Retained catheters are useful whenever it is desirable to 
establish continuous drainage from the bladder, or to protect the walls of tlie 
urethra from contact with urine. Usually this necessity arises when the blad- 
der is infected, when an operation or traumatism has been done in the urethra, 
when it is necessary to cure a suprapubic vesical fistula, and also when spasms 
prevent repeated catheterization in cases of a complete retention. 

Unless the retained catheter is properly introduced and properly main- 
tained, it may give rise to coinjdications, as an ulceration of the bladd(;r, when 
the instrummt is inserted too far, so that its end presses constantly uj)on some 
point of the ^vall. At other times, there is an ulceration of the upper part of 
the deep urethra, just beyond tlie pendulous portion, at which point the catheter 
is bent when the urethra hangs down, thus compressing the above-mentioned 
portion of the wall. These accidents arc rare in my own practice, as I gener- 
ally use a soft-rubber catheter, and rmly employ woven catheters d demeure im- 
mediately after an operation when there are blood clots in the bladder. I 
believe that the soft-rubber catheters made in this country arc superior in qual- 
ity to the European product and that, consequently, we do not meet as much 
trouble with retained catheters as do some of the foreign surgeons. 

Catheters may be retained for several days or several weeks. They should 
be so introduced that the eye and the tip alone are in the bladder. This means 
that the catheter should be pulled forward after having entered the bladder 
until the flow just ceases and then pushed back a trifle until the flow is reestab- 
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lislied. The bladder is emptied and the flow continues in dribbles corresponding 
to the flow of urine from tlie ureters. 

The next problem is to maintain tlie catheter in place. My own method 
is simply to tie two i)icccs of thread about the instrument close to the meatus, 



then to refh'ct the threads back on the upper, lower and lateral surfaces of the 
organ and to hold them in position by a piece of gauze or adhesive plaster 
wrapped around tlu? |Kmis (Fig. 



Fig. 150«. — A More Secure Method op 
Holding a Retained Catheter. 


, (7, ralhotor. 

G, a picoo of gauze surrounding the organ 
and tied to the instrument. 

F, a strip of plaster i):issed around the 
gauze-covorcd organ just behind the corona. 
Gf, glans penis. 


Fig. 151. Fig. 152. Fig. 153. Fig. 154. 

Fig. 151. — Malecot’s Catheter. 

Fig. 152. — Another Type op Malecot’s Catheter. 
Fig. l.W. — P ezzer’s C.'Jatiieter. 

Fig. 154. — Another Type op Pezzer’s Catheter. 


thread should be tied around the catheter is, of course, determined by the 
manenver already spoken of, whereby the exact position of the instrument is 
secured for efficient drainage. The catheter can now be inserted into the month 
of the urinal placed between the legs. 

Special catheters have also been devised which are self-retaining (Malecot’s or 
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Pozzors, Figs. 151, 152, 153 and 154). Tlieir bladder ends are wider than the 
rc'sl of the instninieiit and they are introduced after stretching them upon a 
metallic mandrin. J^c.Tsonally, 1 never use these catheters, as I always fear that 
I may cause traninatism in inserting or withdrawing them, especially if the man- 
drin should happen to slip out al; the perforated sides and thus injure the’ tissues. 
They often enter with difficulty and pain, and sometimes cause hemorrhage. 

If the penis with the retained catheter is allowed to remain too long in 
one ])osition, it is said that ])eriur(‘thral abscess or ulceration followed by a 
fistula may result. It is advisable, therefore, to change the position of the 

penis occasionally by placing the or- 
gan on the side of the abdomen and 
draining by siphonage into a bottle at- 
tached to the side of the bed, or into 
a urinal in the bed by the side of 
the patient. I often allow patients to 
Avalk about with a urinal between the 
legs. (See Fig. 155.) 

When it is unnecessary to have 
continuous drainage and yet it is con- 
sidenid desirable to retain the cathe- 
ter in the bladder, the instrument can 
be plugged and the plug withdrawn as 
(dten as necessary. With a plugged 
cath(?t(?r, the patient is much more com- 
fortable, as he can move about in bed and 
in many cases walk about. The plugged 
catheter may also be resorted to in cases 
of complete retention in which a large amount of urine has accumulated in the 
bladder and is beijig gradually withdrawn every two or three hours. In certain 
spasmodic cases, it may be desirable to keep the sphincter stretched until the 
spasm that is j)resent has worn off, especially when the catheter has been in- 
troduced after a long series of trials. 

INJECTIONS 

I'rethral injections are best given by means of a glass syringe with a 
conical nozzle holding two drachms, an amount which usually can be con- 
tained in the anterior urethra. In making an injection, the end of the glans 
should b(‘ held by the left forefinger in such a way that the meatus occupies 
ilm middle of the finger (Fig. 156). The end of the nozzle of the syringe is 
then ins(;rted into the meatus; the forefinger is now contracted around the 
tip of the penis, thus pressing the end of the urethra containing the syringe 



Fio. 1.55. — Glass China l between Legs. 
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tip so firmly against it that the injection does not leak around the sides of 

the syringe and is contained in the urethra (Fig. 157). As the syringe tip is 

withdrawn from the meatus, the 

forefinger maintains its pressure jj \ 

on the end of the urethra, thus j 

keeping the solution in the canal 

as long as desired (Fig. 158). y/ / 

Injections are usually retained X / — A J 

for five minutes and are then al- / ^ ^ 

lowed to escape. / |u \ jj \ » 


Fig. 156. — Relative Position of Meatus and Nozzls 
OP the SyiUNUB. 






Fig. 157. — Manner op Holding the Nozzle op the Fig. 158. — How the Solution is Held in 
Syringe in the Urethra. the Urethra. 

The meatus is seen in the bend of forefinger. 


IRRIGATIONS 


These include irrigations of the antero-postcrior urethra and bladder or of 
the anterior urethra alone. 

(a) With the Piston Syringe Alone. — The syringe is held in the right hand 
of the surgeon, while the meatus is compressed by the forefinger of the left 
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lianil. Till' piston is invssrd upon until the nrethni is filled and inflated. 
The fluid ean then either he hidd in <»r allow(*d to eseap(‘, and the eanal 
then tilled a^ain. The fluid may he introdiieed into the posterior urethra 

and hladder by gradually 
inereasing th(i ])r(*ssnre on 
tlie piston, thus overeoniing 
tlie eoin])ressor urethra* and 
th(^ vesieal sphineter iniis- 
'iG. 150. — A Lauge Piston Syringk (Bladdeu Syringi (*1(*s. I am not in favor of 



Used for Uhethro- vesical Ikiugations and Washin 
OUT THE Bladder through a (^atiieter. 


this proved lire and never 
nsi* it. 


(h) With a Piston Sjrringe and Catheter. — If this is simjily for the |nir- 
posc of washing out th(> anterior nre^thra, the ealh(*ter is jiassed down to the 
bulb ami the tip of the syringe is introdiie(*d into the end of the catheter. The 
solution is inject ( m 1 slowly and is allowed to esca])e along* the side of the eathetin*. 
If the catheter is now ]nished into the niembranons portion, the fluid will still 
escape from the urethra, or will flow both into the anterior and posterior nr(*thra. 
If the end is jmshed into the ])rostatic p<»rtioii of llu* canal, tlu? membranous 
sphincter will prevent the fluid from escaping* and after filling* the prostatic 
urethra, the solution will jiass into tla? hladder. TIkj catlieter, however, is com- 
monly used in filling* 
and washing* out the 
bladder^ in whi(*h cas(^ 
it is at oiK'C pass(*d 
into the bladder and 
tlie organ is filled by 
the piston sy r i n ge. 

The fluid can then 
either escape through 
the catheter after the 
syringe is removed, or 
the (*ath(*ter is witli- 
drawn and the patient 
allowed to void the 
contents of the blad- 
der, thus medicating 
till* urethra. 



(r ) With an Irri- 


Fi<;. IfiO. — Cut-off, Nozzle and Shield with a Tube Passing to 


gator Working by 
Hydrostatic Pressure 


A Douche Jar, for (Jivinij Urethral and Urethro-vesical 1h- 

RHMTIONS BY HYDROSTATIC PRESSURE. 


without a Catheter. — The irrigation of the urethra without a catheter by hydro- 
stati(! pressure is very eirective iii treating urethral inllammation. For this 
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method it is necessary to have a reservoir containing the solution to he used. 
Witli tliis is eoTiiK'cted a j)icce of rubber tul)ing to wliich is attaelunl a nozzle, the 
tip of Avhich is inserted into tlie meatus. The res(;rvoir is tlien raised to a suf- 
fi(u‘eiit height to force the llnid to run into the uretlira and as far as the back of 
the bulb. Pressure is then made on the tij) of the ])enis, tlius ])ressing the meatus 
against the nozzle. Tho. fluid then passes into th(i ur(*thra as far as the com- 
pressor urethrae miisch^ and esca])es wlam pressure is removed. 

Thk cIanet Method. — In case it is nec(‘ssary to introduce tlu* fluid into the 
j)rosfatie urethra and the bladdcT, the reservoir is raised so tliat its lowest part 
is about a yard and a half above the ])ubes. '^bhe pressure on the meatus is 



IGl. — Author’s Method of Suspending Douche Jars for Irrigations in Office, 
Hohpitai. and Clinic. 

maintaiiUMl and the patient is instructed lo breathe deejfly and try to relax all 
the muscles, or else to try to jiass out the fluid that is in the canal. The effort 
to urinate relaxes the cut-off muscle and allows the solution to enter the bladder, 
after which the patient ])asses it out. 

The douche jars vary in.shajie, but arc usually conical. They are made of 
glass with a metal collar about the neck, to which is attached a metal bucket 
handle. This handle can be used to suspend tlie jar from a hook, or a cord can 
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be attached to it that is passed tlirougli a pulley by means of which it can'^bo 
raised or lowered as desired. Other reservoirs arc flat on one side and these 
fit better to the wall. Some of the jars arc graduated. Rubber fountain 
syringes are used, b\it arc not so easily sterilized and do not allow one to see 
the level of the fluid. 

Various ways of suspending these jars have been tried by us in office and 
clinic practice. They are illustrated in Fig. lOl. 

A represents a board nailed to the wall, the door or a window frame. B 
is a hook to which is hung a pul lev. C is the irrigator. I) is a ])iece of cord, 
one end of which is attach(*d to the hamlle of the irrigator. The other end runs 
through the pulley and is fastened to a cleat, E, on the wall. 





Fig. 1G2.— Author’s Apparatus for Irrigating Urkthra and Bladdkr hy IIydromtatic Pressure. 

r shows a gas pijie stret(*hiiig across the ceiling of the room to which a jiiil- 
l(*y is attached at B by jiieaiis of a wire. The cord runs from the irrigator 
handle through this pulley to the cleat, as has just been described. This second 
iiKithod has many advantages, inasmuch as a scries of irrigators can be strung 
from one pipe. 

F shows an upright fastened to the table which supports an irrigator. G 
shows a fountain syringe hung on a nail on the wall. 
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The object of the pulleys is to regulate the pressure of the fluid by raising 
or lowering tliQ reservoir. If the jars are stationary, tlie for(?e of the stream 
can be regulated by nieans of the cut-off to be described below. 

The irrigator is connected by nieans of a rubber tub(^ about tliree yards long 
with cut-off, shield and nozzle. The first figure ( Fig. I(5i2) shows (.1) the rub- 
ber tube holding from the irrigator; (li) the liard-rubbcr coujding in which the 
nozzles (D) fit, and which is provided with a cut-off valve at C, 1'his valve can 
be so regulated by pushing upon its leaver that one can either shut off the solu- 
tion or allow it to flow at different velocities. Over the body of the couiiling, 
fits shield E, which is a cup-shaped guard intendi^d to prevent tlu^ water from 
s])lashitig or sjiilling. Into the coupling, fit the various nozzles provided for 
the a])[)aratus, /)-!, 7)-2, 7^-3 and 71-4. 77-1 has a blunt end suitable for irrigat- 
ing the urethra by hydrostatic pressure. 7)-2 is (dongated into a tip that can 
easily be inscu’ted into a catheti^r. 77-3 is a short nozzle, with an olivary tip, 
made for irrigating the fossa navicularis and l)-\: is the same sliape but long 
enough to extend to the bulb, for irrigating the bulbous portion of the urethra. 
It has also an olivary tip. 

The sliield, Avhich is pictured in the figure (E), is tlui on(» I prcf(?r in 
my own work. A number of sliapes have been tried at my clinic at the Post- 
graduate Hospital. At first Ave irrigated without any shiidd, using simply hard- 
rubber nozzles at the end of the rubber tubing. \Ve next tried round, soft-rub- 
ber shields with an opening through which the nozzhi could be pushed. 
I have for many years used the eo])j)er detachable lieniis])li(M‘i(‘al shield, modeled 
after, half of a hollow rubber ball, which I have found to be most satisfactory. 



Fig. 1G3. — IniuGATiNa Kollmann ])ilatoii. 


(d) With Irrigating Dilators. — Irrigating dilators are used for the purpose 
of irrigating tlui canal Avheu it is dilated. They are of the Kollniann pattern, 
the dilating ])ortion of Avhich is composed of four blades. They can be used 
without sheaths or covers, such as are placed n])on other dilators. They are 
straight or curved with a Benicpie curve. They are introduced into the urethra, 
their blades are se})arated by turning the wheel in the handle of the instrument. 
This smooths out the mucous membrane and opens the mouths of its follicles. 
The attachment is then made and the solution is allowed to run through, which 
thoroughly waslies the urethra, while it enters the ducts, emptying into the canal 
as much as possible. 
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INSTILLATIONS 

Instillation is the injection of a solution by drops into the urethra nr blad- 
der. This is done either with or without a catheter. The object of an instilla- 
tion is to apply a strong solution to a definitely circumscribed portion of the 




Fia. 164. — Guyon’s Instillatinu Syrinqb. . 

canal and allow it to remain there, in contra- 
distinction to an injection, which acts upon the 
entire anterior urethra and is allowed to escape 
after holding it for a few minutes. 

The Guyoii instrument (Fig. 164) is a 
piston syringes, the barred of which is gradu- 
ated and which holds 4 grams (1 drachm). 

The tip of the syringe 
is attached either to 
an olive-ended, hollow 
bougie or to a (ratlieter 
with a perforation at 
the extremity. 

The IJltzman in- 
strument is a piston 
syringe holding twen- 
ty drops attached to a 
curved, hollow sound 
(Fig. 1G6). 

The solution used 
in instillations consists 
of silver nitrate, in the 
strength of from one 
to five per cent for 

the stronger effects or of 1 : 500 or 1 : 250 for milder action. Exceptionally, 
a caustic effect is obtained by the use of ten-per-cent solutions of silver nitrate. 
The amount of the latter is limited to three or four drops, while the weaker 
solutions are injected in quantities of from five to thirty drops. Other silver 
salts are used and will be considered in the chapter on Urethritis. Some sur- 
geons use strong solutions of bichlorid of mercury and sulphate of copper for 
instillations, but I do not recommend them. 


Fig. 165. — Manner of Giving an Instillation op the Urethr 
WITH the Guyon Instillator. 
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• Instillations can cither be given in the anterior or the posterior urethra. 
The method of procedure is as follows; The patient is allowed to pass his 
urine and the external parts arc cleaned in the usual manner. For instil- 
lations in the anterior urethra Guyon’s perforated, olive-tipped catheter is 
used and is introduced as far as the point of localized inflammation (Fig. 
165). The tip of, the piston syringe is then introduced into the outer end 
of the catheter and the fluid is slowly injected, from ten to fifteen drops being 
used. 

In instillation of tho posterior urethra, as practiced with the aid of 
the Guyon apparatus, the end of the catheter is passed into the posterior 

urethra and the solution deposited there in the same 



Fig. 166. — Ultzman’s Instillatixg Sykinge. 


llltzman syringe is, however, generally 
\ posterior urethra. The hollow sound 

and the piston syringe are connected and the syringe 
filled with tho solution. It is then passed into 

the posterior urethra 

like a sound and the 

solution instilled into 

— it — usually ten to 

twenty drops. If the 

reached the 

/ II bladder, by rotating 

I I /| the instrument it can 

I move freely 

. fibout and it should 

then be withdrawn 
until it rests in the 

^ “ ■■ 7^“^ ■! ■ — comparatively narrow 

confines of tho pros- 

Fio. 167. — Manner OP Injecting THE Posterior Urethra BY Means ^irethra In ffiv- 

OF TUB Ultzman Instillator. ‘ ‘ O 

ing bladder instilla- 
tions, cither apparatus can be used, the end of the instrument being introduced 
into the urethra and the entire amount contained in the syringe instilled. Usu- 
ally from thirty to sixty drops are instilled and left to act locally (Fig. 
167). 
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SOUNDS 

A sound is a niotal instriiinent mnsistinii; of a sliaff and a handle. The shaft 
is I’ound, Si to 10 inches lonij:, and tajiers toward its distal end, which is curved 



Fig. 168. — Curves op Sounds Recommended are A, B, E, Van Buren; C, B, D, Benique; 

F, B, E, Otis. 


and well rounded at its tip. The handle is a piece of flattened metal, about 
inches long, wider in its transverse diameter and not so thick as the remainder 
of the instrument. The curve of the sound varies in its length and degree. 
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Fig. 169. — French (Charri^ke) Sound Scale, Compared with English Measurement. 


There is the long curve, the short, the acute and the less marked. Straight 
sounds are also made, but are very rarely used. , 
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The sounds principally used in this country arc the Van Bnrcn, the 
Beniqiie and the Otis. The following diagrams illustrate those curves and 
arguments have been made in favor of each (Fig. IGS). The short curve FBE 
is the one that I generally use in my urethral work, although, for the dilatation 
of hard strictures difficult of dilation, CBI) is prcvferablo, not on account of 
its shape, but because the difference between the sizes of the Boiii(|ue sounds 
is only half what it is between the sizes of the otlu^r sounds of the ordinary 
French scale, the Charriere (Fig. 1G9). I also prefer the short curve 
because^ I believe that I can pass it 
more easily and feel the urethra 

Letter than I can with any other i70.-«ound Curve Preferred ry Author. 

sound (Fig. 170). 

Technique of Passing Sounds. — This depends on the teaching in different 
countries and in different schools. Tn this country, the physicians pass sounds 
from the left side of the patient, whereas in Europe, tliey are passed from his 
right. The ])atient is placed in a reclining position, his body making an 




Fiu. 171 . — First Step op Passing a Sound. 


angle of about 22^® with the table. (1) The physician stands on the left side 
of the patient and grasps the handle of the sound between the thumb and fore- 
finger of the right hand, while he grasps the penis with the left hand and holds 
it perpendicular to the body, lie passes the sound over the thigh at right 
angles to its aide and inserts its tip into the urethra (Fig. ITI). (2) If the 
sound is of the proper size and is not held back by the oj)erator, it should slide 
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down the urethra by its own weight as far as the bulb. The handle is then some- 
what elevated and when the instruinent ceases to glide, it should be swung 



Flo. 173. — Tuihd Step of PAssiNa a Sound. 




Fuj. 171 . — Hkniquk Sound, With and Without Filiform (Ji;idf. 


liniid iiiovos tlio hoiukI hi tlio nrxi of a oirolc* from the alxloiium to l)e- 

twccu the thiglis (Fig. 17 o). lii jiassiiig the sound, the rigl't hand simply 



Fig. IT/j. — F irst Step of Passing a Beniqu£ Sound. 


guides the sound, wliilo the left hand keeps the organ fairly well on the stretch, 
so that the tip of the, instrument, in passing the jierineal part of the urethra, 
tvill ling the middle line of the roof of tlie canal and not. catch along its course. 
If the ineatus is tight, the physician should pull the glans penis ui) toward 


I 


180 


TECHNIQUE OE INSTEUMENTATTON 


the handle of the sound from time to time, wliieh will allow the part of the 
sound beyond the meatus to glide down farther into the eanal. in this way, the 
hugging of the sound by the meatus ean he overeome. A meatus smaller than 
the remainder of th(‘ eanal should he eiit. 

In case the end of the sound eatelu^s in the perineal urc'thra and does not 
pass through its curve, this can oft(‘n he aide<l hy taking the instrument in the 
left hand and simjdy ])ressing over the ])uhes and suspensory liganH*nt with the 
2 )almar surface of the fingers of the right hand. Jf this docs not suUic(*, the fin- 



Pio. 176. — Second Step of Passing a Bknique Sound. 

•gers of the left hand can. he jdaced in the perineum to steady and lift the end of 
tlie sound out of any pocket that it may happ(*n to hr in, up against th(j anterior 
wall of the urethra and in contact with the oiieiiing of the juemhranous undhra. 

Jn France, the Ijcniipie sound, which has a long and pronoun(*(*d curve like 
that of the periiujal urethra, is principally uhimI. 'I'Ikj.sc instruments arci well 
adapted for stndching strictures, because thc^y imu’case in siz(; more gradually, 
hy one sixth of a millimeter, instead of one third of a millimeter. They are used 
with a guide like a filiform bougie, fixed into a nudal so(‘k(*t with a screw at the 
end (Fig. 174), whi(di is screwed into a corresponding ojiening in the end of the 
sound (Fig. 174). The guide is passed through the urethra into tluj bladder, 
and th(* sound screwed on, after which the instrument is also introduced. 

Tlie French method of jiassing metal sounds is as follows : 
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tlie inediaii line (Fig. 170). (2) Tlio left hand then draws the organ up in 
front of the abdomen (Fig. 177). (0) Wlani the end of tlui sound engages in 
the inend)ranous portion, the left hand drops tlie organ and presses siipra- 
puhieally over its susjxnisory ligament, while the right hand guides the instru- 
ment into the bladder (Fig. 178). 


DILATORS 


Uretliral dilators arc instruments shaped like sounds tliat ran be enlarged 
by turning a wheel at tlu^ distal end, so as to stretch difTerent portions of the 

canal. The shaft of the in-' 
strninent, where the dilata- 
tion takes ])lace, is com- 
posed of blad(*s, bands of 
steel, that separate from 
one another either antero- 
])osleriorly, or both ant(*ro- 
p*)steriorly and laterally, 
when the wheel is tnriKMl. 
A dial near the whe(d regis- 
ters the amount of dilata- 
tion. 

The instruments in 
which the bands separate 
anl(»ro-j)ost(‘riorly are called 
the Oberliinder, and the 
others in which they sej^a- 
ral(5 both antero-posteriorly 
and laterally, are called the 
Kollmann dilators. 

The OberIand(?r ’dilator 
is of three forms, two wilh 
a flat (mrve for the anterior 
urethra (Fig. 17J), Nos. 1 
and 2), another with a curve 
like a sound for the antcro- 
j)osterior urethra (No. 3) 
and tlu; tliird with a more prononnaxl curve, Beniciue, for the posterior portion 
of the canal (Xo. 4). 

Of tbes(^ four Oberliinder dilators. No. is the best, as it can he used for 
the deo]) anterior urethra and the nienihranous and posterior portions by intro- 
ducing it until the beak is in the bladder and then dilating. Or it can be used 



No. 1. 


No. 2. • No. U. No. 4. 

FlO. 170. — OlIERLANDER DlLATORS. 
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simply for the dilatation of the anterior urethra, by inserting it and dilating^ 
wlien the instrninent is at right angles to the table*. All these instruments, when 
they are cdosed, sliovv no space between the two blades of the dilator. 



No. 5. No. 0. No. 7. No. 8. No. 9. No. 10. No. 11. 

Fig. iso. — Nollmann’s Dilatous. 

Kollniaiiirs straiglit articulated l-bladcd ddator for the aiiteru)r part of the urethra, with si 

branches. 


0. 

<4 44 4 4 

44 

II 44 

anterior parts of the urethra, with long 
branclu^s. 

7. 

“ curved “ 

44 

44 

“ i)ost<*rior part of the urethra. 

h : 

44 44 44 

44 

44 44 

“ “ and part of the anterior urethra. 

9. 

44 44 44 

44 

44 44 

“ “ part of the urethra, with Cluyoii’s 

curve. 

10. 

“ douhlc-curvcd “ 

II 


“ “ and part of the anterior urethra, 

with Guyoii’s curve. 

11. 

“ straight “ 

II 

44 44 

“ anterior i)art of the urethra, with irrigating 
attachment. 

12. 

“ curved “ 

It 

« 44 

“ posterior and part of the anterior urethra, 


with irrigating attachment. (Shown 
in Fig. 184.) 

Tlio dilator of Oberliinder (Fig. 179, Xo. 3) is composed of a shaft; of two 
pieces of ste(*l, Avilli three small levers between them; a liandlepiece, composed 
of the body where the two pieces of steel come togtdhcr ; a screw connected with 
the wheel, at the end of the handle for separating the two pieces, of which the 
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iiistriimoiit is coniposod ; a metal loop for holding the instrument and a dial, 
which rcH'ords the nund)er of millimeters of dilatation. When the Obcrliindcr 
is inserted, it is of the size No. IG French, and when fully opened. No. 40 
French. 

The Tvollniann dilators (Fig. 180) are worked on the same principle as the 
Obcrliindcr, hut, as they have four blades, they dilahj on four sides and thus 
make more ev(»n distention. They dilate from 24 to 50 Frc'iufh. The posterior 
dilator, like* the po.steri()r Oherliinder, lias the Benique curve. 

The blades of the Kollmann dilators are arranged in such a way that two 
blades lie at right angles to tlu* otla^r two, so that the eross section of the instru- 
ment at its widest point is shaped like a cross (Fig. 181). 



Fig. 181 . — Blades or a Kollmann Dilatou. 

4, cross section of l)lados closed. /f, cross section of blades open. 


These; four-bladed dilators of Kedlmann are; made in three eliflFcr(;nt ty|)cs: 
Two straight Kollmann dilators, which are used only in the anterior urethra 
(Fig. 180, Nos. 5 anel G), two eurvenl poste;rior dilators, which arc used for 
the posterior urethra, as the hlaeles sejnirate only at tlie distal end (Fig. 
180, Ne)s. 7 anti 0) and finally, the dilateirs which dilate both the anterior and 
posterior parts of the canal (Nos. 8 anel 10). 

Of the Kollmann dilators without an irrigating attachment, if but one is 
to be used, the instrument with the curve like a sounel for dilating both the an- 
terior and posterior part of the urethra, Ne). 8, is the most useful. 

The posterior Kedlmann, No. 9, is also erf great value, as in many cases 
of chronic prostatitis it is nee;essary to dilate the posterior urethra, and, as it is 
so much larger than the remaineler of the canal, the ne^cessary elilatation would 
not be* obtained by means of an antcro-postcriejr dilatation without danger erf 
rupturing the anterior or mennbranous portion. 

The varieties of instruments just described, both Oherliinder and Kollmann, 
are all used with a rubber cover or sheath to prevent their blades from pinch- 
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ing tlio urotlirnl nnicoiia iiicinbraiie when closing them and thus gansing trau- 
matism (Figs. 182, 183). Tlic Ol)erlsinder with a curve like a .sound (No. 3) 
is the best of the Oberliiuder group, while the antero-posterior Kollmaun (No. 



Pin. 183. 

Fi«8. 1S2 AND 1S3. — Rubber Sheaths Drawn Over the Dilators. 


8) is tlio best, of tliis group. Kollinann dilators are Iban tlu* Oliorliiiulor. 

The posterior .Kollinaini (No. 0) is the Ix^st iiistruiiient for strctehiug the pros- 
tatie portion of ilio urethra alone. 

Tlierc are two other varieties of Kollinann dilators — -one straiglit irrigating 
instruiuent (Fig. l<80, IJo. 11), an<l another* curved dilating iiistruinont with 
an irrigating attaehnient (Fig. 184). These two instruments i\n\ iialurally 
made to use without a cover and do not pinch the mucous membrane of the 



Fig. 184. — Kollmann Irrigatino Dilator. 


iiretlira, as when they are closed the blades touch only at their inner angle. The 
irrigating Kollmann has, in addition to the ordinary dilating instrument, a 
hollow shaft for irrigating purposes, and a hell or guard to catch the irrigating 
fluid as it esca])es from the urethra. 

Technique of Instrumentation. — The cover is drawn over the dilator. The 
instrument is then dipped into glycerin or some other sterile lubricant that 
mixes with water, such as Inbrichondrin, and is passed into the urethra the same 
as a sound. The straight instrument is only passed into the anterior urethra 
until it is in a position perpendicular to the table (that is, at an angle of 90®), 
when the dilatation is made. 

The antero-posterior and the posterior Kollmann are passed into the bladder 
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in the same yianner as a sound and are allowed to remain in the position that 
they naturally assume, which is at an angle of about 45*^ with the table. The 
dilatation is made in this position. 

The dilator is steadicni by its handle Avith th(j fingers of the loft hand, 
while those of tlu» right hand grasp the Avhecl controlling the distention of 
the blades, and slowly turn it to the right until the d(»gree of dilatation desired 
is indicated on the dial. But it must be remembered that if the patient 
complains of pain, or if any undue resistance is felt, the dilatation should not 
be pushed any farther. The dilator is left in place for a few minutes. It is 
then closed by turning tlie wheel in the reverse direction, after which it is gently 
withdrawn. 

When the urethra is narrowcnl by a stricture, the No. 1(5 Froncli Olxirliimlcr 
may be the only dilator that will pass it, and the first dilatation, therefore, will* 
be up to No. 17 French. The averaige dilatation at I he first treatment with the 
Kollmann dilator can be said to be aibout No. 25 French. 

The rule is to increase at subse<picnt treatments by one or two numbers of 
the French scale eaich time. It must be remembenHl also that the two-bhulcMl 
dilator of Oberliinder causes more tension than the four-bladcd one of JColl- 
niann, and that, consequently lower degi’ees of dilatation must be b(*guu with it. 
After a size of No. 512 or 515 French has been reached, the dilatation should be 
increased very slowly, indeed, a fraction of a degree at a time. 

Th(j duration of the dilatation at each treat luent should be about tcui min- 
utes uj) to No. 32 French; about fifteen minutes from No. 32 to 3(5 French, 
and even longer Avith higluu’ degrees of dilatation. 

After dilating the urethra by means of dilators, the canal should be irri 
gated Avith some antiseptic solution, unless the irrigating Kollmann is used. 

. In using the irrigating Kollmann dilator ( Fig. IS I ), it is ])assed in tlu* same 
Avay as the other dilators until its curve corresjxmds Avith that of the urethra. 
"I'he outflow tubing from the reservoir or douche bag is then connected with 
the nozzle on the handle portion of the instruiueut, and the solution runs' 
through a central hollow shaft and escapes from slits in its sides, thus irrigat- 
ing the urethra and running out along the sides of the instrument against the 
bell and then into a receptacle, such as a douche ])an, ])laciMl beneath the |)ati(‘nt’ s 
buttocks, or some oth(*r pan placed between the legs. It is a most satisfactory 
instrument. 

The irrigating Kollmann dilator is of a ratlier comj)licated construction. It 
can l)(j l)oilcd, or at least its loAver portions can be, and the mechanism at the 
handle is o])en so that it can be frecpicntly cleaned and oiled. 

The car(i of dilators is important, as the surgeon Avill find that, unless they 
arc W(?ll cared for, th(*y rust and get out of order. They should ahvays be 
opened to their fullest extent after using, should be thoroughly cleansed and 
dried, csi)ecially at the joints and cross pieces, and should be wiped Avith a very 
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thin coat of vaselin and kept free from dust. Some prefer to clean the dilators, 
after tlicy have been used, with liquid soap, and to wipe them with alcohol. 
The covers should he kept in a cool place, free from moisture and covered with 
talcum. Talcum can also he dusted into the covers hefore applying them to the 
dilators, hut this is not a good jdan, inasmuch as the powd(?r clogs the joints. 


The dilators wilh their covers can he sterilized in a formalin sterilizer. With 


care a cover lasts about a dozen treatments. 



CHAPTER IX 


URETHROSCOPY 

The visual examination of the urethra throngli a metal tube by means of an 
artificial light reflected into it, or by means of a lamp in the distal i^art of 
the tube near its end, lias been oiui of the greatest advaii(*es in modern urology. 

Desorineux, in 1S5:], was the first to devise a urethroscojie of any value, 
lie used a tulw^ illuminated by a lamp, the rays from which were thrown into 
the urethra by means of mirrors. Various otlu'r modifications wctc then made, 
using reflect(Ml light, until Nitze, in 1S7S, construetiMl an instrument which 
later became known as the XiizC’Oberliinder, in which the urethral fic^ld was 
illuminated by means of a lamp in the tube. Since then, many modifications 
have been brought out, su<*h as the Antal, (^asp(u% ('hetwood, Fenwick, (Jor(‘l, 
Klotz, ^lark, Otis, Pow(*ll and Valentine, the most 2 >i*ii<^*lit*al of which were 
those that had the lamp in the tidie. 

Urethroscopy was revolutionized and made simple by the introduction of 
the IMignon lam]> by Drs. Koch and Preston of Rochester. This lain]) was prac- 
tically cold and was inserted into the tube on a carricu*. Chet wood, Valentine 
and myself were among the first to use this variety of illumination in the ure- 
throscope. 

The urethroscope whicli bears my name consists of a tube six inebes long 
and roiMided at the distal end; but the remaining part of the tube?, (jxtending 

^ - — „=====■ 



from this point to the disk at its proximal end, has its lower arc transformed 
into a gutter which is not separated from the remainder of the tube. 

The illuminating apparatus consists of a thin rod or wire carrier, at the 
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distal end of which is the Mignon lamp. At the proximal end of the carrier is 
tlio handle which has a switch for the light and two posts to which a cable is at- 
tached, the other end of which cable is connected witli an (decdric current derived 




Fig. 18G. — Light CyARUiER for the Ouiteras 
Urethral Endohcope. 



either from a ]w)rtal)lc storage battery or from the street. The turning of tlie 
switeli lights the lamp at tlie end of the carrier. Along tlie giitler of Ihe tube, 
the (deetrie lamp, at the <Hstal extremity of its carrier, is passed almost to 



Fig. 187. — Portable Battery for the (Iuiteras Urethroscope 

th(‘ end of the instrument. In this position it does not interfere with the view 
and vet it gives a perfect illumination of the urethral field. There are several 
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tubes, varying in size from 22 to 28 Frencli. A tube of 28 FVencli, or even 
larger, is prefm’able in iiretbroseopy. 

T\ni tnlu's of this uretbroseope can be inirodneed into the deep and the pos- 
terior nrefhra with greater ease than those of any other straiglit instrument, 

on account of the round- 
ing of tl»o low(‘r ])art 
of the tube when it curves 
ov(T the I)ottom of the in- 
strument. 

'i'he battery providing 
Fio. ISS. — Wappleu’s Controlleh for Urethroscopy and i i i* -n • i* 

Cystoscopy. electricity tor illiimuiating 

tbe uretliroscopi? is one 
of from four to nim* dry c(‘lls, ])rovided with a rheostat controlling the current. 
Such batt(»ries may be obtaimul in cases which have? sjiace for the carrying of 
urethrosco])ic tubes, light carriers and lamps and cables. Fig. 187 shows the 
battery made for the author’s uretliroscope. When tluj street current is available, 
a controller wliich regulat(*s the current must be employed ( Fig. 188). (hire 
should always be taken to test the controller before makmg tluj connection with 
the lamp, as the rheostat at times burns out and when tbo little lamp is connectcMl 
it is instantly destroy(?d by an cx(*ess of current. Anoth(*r precaution in using 
the controller is always to turn off the current in the socket of tlui fixture to 
whicli the controller is attached as soon as the use of the a])paratus is discon- 
tinued. This prevents overheating in the controller and prolongs the life of 
this appliance. 

The battery or controller is connecte<l with the light carrier by means of an 
insulated cord, the end of which fits into the hard-rubber handle of the car- 
rier. A milled screw in the handle of the carrier shuts off or connects the lamp 
of the urethroscope. 

In addition to the instrumenis, the source of light and the controller, the 
surgeon should provide himself with glycerin in a wide-moutlKul vessel for 
lubrication and witli a nundjcr of applicators about nine inches long. ^Mcdallic 
applicators are the best for both swabbing out the canal and making aj)- 
j)lications. The advantage of the metal applicators is that they have a 
special end which prevents the cotton from coming off in tjie tubci and also 
because some of them arc so fine near the end that, with a thin layer of cot- 
ton about them, they can be introduced into small areas for the a])i)lication of 
solution. 

A number of very useful instruments, for intraiirethral treatment through 
th(‘ endoscopic tube, have also been devised by Kollmann and others. These 
include a pijMdte wdtli a rubber bulb at its end for removing drops of secretion 
from the unithral glands ; probes ; silv^er cannidas which screw to a small syringe 
by means of which local injection of nitrate of silver can be made; a set of 
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minute knives for dividing strictures or urethral bands; and a urethral snare 
(Fig. isy). 

Pliyaieians who wish a special instrument for the posterior urethra wdll find 
one in tlie iirelhroscopc of Dr. G. K. Swinburne of Nesw York, constructed on 






192 


URETHROSCOPY 


vorv nine'll tlio saiiu* patli'i'ii and liy flio sanio c(nii|iany. Tt is 10 oiii. ]i)n_i» and 
lias a beak 2 ciii. in length. Tlie size used is No. 2S as a rule (l*’ig. IDO). 

-- c a ^ 



Fl(!. — SwINHUUNK’s PoSTKIilOll IlHKTlIUOSCnPE. 


The IJiK'riicr (‘Vsl()-iir(*llir()S(‘opo a liiir vi(*u' of ila* pmstalic* iirctlira 

>11 all si(l(.‘s and is (muisI nuded on entirely diiVerenl lines Iroin the (*yliin1rieal 






Fid. 101 . — 'FiIK HUAUN-BUKlteKU ('YS'^’O-UUKTIIHOSCOPK. 


nrelhroseojies ( Kii»'. ). 1'lie ejaenlatory and ]>roslali(* duels, veru nion- 
tannin and all portions of the proslatii* urethra «*an he seen. 


TECHNIQUE OF URETHROSCOPY 

The ]>atient is plaeed (dtlier in the dorsal position, with his shonld(‘rs eh*- 
rated, or, if pri'ferred, in a sittin<»* jio.stnre with his hoily at on an^le of UTi ' 
with the table. Jlis feet rest in inverted stirrnjis helow tin* snrfa(*(* ol‘ tlu^ tahli^ 
on cither side. ]f the nnd hro.seo|)y is to Ix^ followed hy eystoseopy, as it sona*- 
tini(*s is, lie can be plaeed at onee in tlie eystoseojiii! position. 

"Jdie examiner tlaai sits in front of tlie patient between Ids l(*»s. lie tak(*s 
the nrethro.seope with liis ri,i>ht band, in siadi a way that his thumb is on the 
obturator and Ids fore- and middle finder on either side of the tube behind the 
disk. Hcj di])S it into ^lyecndn, opens the meatus with tlie thumb and foretin^er 
of his left band and ins(*rts the tube into and down the urethra as far as the 
bulb, while be steadies and sliglitly stretclies the penis with his left hand (Fig. 




IIUETIIllOS(X)Pl(^ (T)XI)ITI()NS. 

Fi(!. 1.— .Vpiuniranco of Ww uivthni aftor a course* Km. 7. l.oiisitu(lin;il section of the normal un*- 

of tn*alni(Mil. l)y elcerirolvsis. tlira, showing; t he fossa naviculans above; tw( 

Kio. 2. --Ang:i()ina of the* urethra occupying!: only a lar^e urethral follicles (crypts of MorsaRni 

se'jrinent of the canal. hiwer down. Xuinerous orifices of smaller lot 

Kkj. 2. Pedunculated polvp of the urethra. ludes are also sc'en, showinj? the* eliflie-ulty o 

Kiej. 1. Normal ve'i-u inemtanum, ant erie)r iwrtiem. tlmrenijrhly tivatinj»: all these small opening!;: 

Kiej. f). -Normal view of the urethral bulb. when involve'el in chremic ure*thritis. 

Kiej. (». — Normal view of the largest portieju of the^ KieJ. S. -Ce)nglomerat(* ])olypoid granulations, 

veru memtanum. 
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obscuring Ibc field. Tlio swabs are made by winding sufficient cotton around 
tlie end of an a])plica{or to liave a wad one sixth to one (jiiarter of an inch in 
diameter. Several of these should be always r(*a<ly to use in doing urethroscopy. 
The canal is swabbed until dry (Fig. The lam]> and its carritn*, with tlie 

cable attached, is tlien introduc(*d into thc! tube and fastened to the ])ins on tbe 
disk. The current is th(*n turiUMl on, and I he (examiner |)uls hw (*ye to tlie ocular 
end of tbe tube and ]U'oc('eds to insptn't the urethral Held, holding the urethro- 
scope with the right hand aiul tlu* organ with llu* hd'l. Fig. 10-1 shows the 
])osition for examining th(‘ antc'rior un^thra, wh(‘ri‘as Fig. 105 shows the posi- 
tion for (examining the posterior jiart of the canal. 



Fio. 101 . — Position in Kxaminino the Antekioii Uhktiika. (AUit lAiys.) 


The Normal Urethra. — In order to make; a corr<;ct diagnosis of unOhral 
lesions with the aid of the ur(?tliroscop(*, one must be thoroughly familiar with 
the normal urethra. An important fact to Ix'ar in mind is that the urethra 
varies normally in ajipearance, both according to the degri;!; of aiunnia and 
hyperemia, and according to the particular part which is under observation. 
It may be pale red, niod(;rately red or dei;]) red. The pal(;r lints have some*- 
times a grayish or a yellowish tinge. The jiressure of the urethroscopic tube, 
especially when it is too large for tlie canal, and when it presses against one 




UIlF/rU IIOSCOPK^ COXniTION^^. 


Kkj. 1. — View v('ry fn'(]|iirntly scxmi of tlir crypts of Fk;. t». — A v(‘ry cyst of Liltro's j!;lan(l which 

Mor^anni, uVctliral follicles aiul chroni«*ally jiavc way uialtT <lil:ita1ion. 

ioflamctl jrlaiuls of Lilliv. Fio. 7- Normal appearance of a hirjre cryiU of 

Fkj. 2 . -Chronically infltoned crypt of Moru:a^;ni Morj 5 a^:ni of a “ ” sha]K'. 

which can lx* cored only by a|)plicalions of Fu;. S. — Striclure of Ilje urethra. AIucoiis mem- 
(‘lectrolysis. hrane is staai to be darker with rijj;id \Ntdls 

Fuj. d. -App(‘aranc(' of Littre’s j^lands dnrinf^ a invaded by fibrous tissue. Very iiu'lastic. 

clironic suppurat i V(' ])i’oc('ss. Fio. 9. — Sott infiltrate ol the bulbous uriMhra, a 

Fkj. 4. -(V)inbined cystic Jind suppurative con- typical case'. "Phere is a puflim'ss r<'s<Mnblin^ 

dilion of tla^ Littre. 'Phis shows hemorrhoids. 

the nect'ssity of dilatations in such a con- Fkj. 10. Sessile polyp in the bulbar rej^ion. 
dilion. Fkj. 11. Small polyp situated on the etlge of a 

Fkj. o. -The same’ condition as in Fig. 1. hirgo crypt of Morgagni. 
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side of the urethra, produces a local anemia which the beginner must learn to 
recognize. 

Various regions of tlie uretlira present certain imjxu’tant features wliicli 
must be remembered. Near the ghins, that is, in tlie region of the fossa navicu- 



Fiti. 19.5. — Position in Examining the Postriuor UitKTnRA. 
'i'lic l('ft tluKh has been removed to better show the position. 


laris, the lining of the canal is v(‘ry pale and smooth. Ih^giiining with the re- 
gion lu'hind the fossa and extending througliout the anterior undhra, the mucosa 
is llirown into longitudinal folds which are necessary for allowing the canal 
to lu^ distend(*d when tilled with urine. The size of th(‘sc folds vari(‘s in dif- 
f(*r(*nt individuals, as do(\s the size of th(» ])enis and the urethra. The longi- 
tudinal folds a])pear in the ureihroscope between radiating lines from the cen- 
tral tlepression which represents th(» liimmi of the canal. Freipiently the 
jiressure of th(‘ lube so distends th(*se folds that they are more or less obliterated. 

As the? uretlira, when undisturbed, is in a collapsed static, the introduction of 
the tub(j widens the part immediately behind the (?nd, that is, the ])art Ave are 
looking at in the form of a funind whose narrow portion is eonstitut(‘d by the 
lum(?n of the undisturbial part of the canal. If we look into the tube, there- 
for(‘, and if w(; hold it so that the lumen is ceniral, we are looking into the 
funnel whose walls are formed by the radiating folds of the spreading mucosa. 
The lathvr are, naturally, most markiMl toward the bottom of the funnel and are 
obliterated where the edges of the tube touch the mucosa. The central depres- 
sion at the bottom of the funnel should always be carefully noted, as it varies 
considerably. Thus, in the bulb where we begin the examination, the inferior 
wall of the funnel bulges upward so that there is a central depression shaped 
like a Y whose angles arc rounded. As we advance into the cavernous part of 
the urethra, the central depression becomes smaller and forms either a horizon- 
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tal slit or a small circular figure. Finally, in*tlie region of the glans the lumen 
assumes the shaj)e of a vertical slit which sometimes ai)i)ears as an oval figure. 

Th addition to the folds, we have in the normal urethra certain radiating 
striations which are specially noticeable in the cavernous portion when therc^ is 
a good blood supydy and when the urethroscopic tube is sufficriently large. These 
striations ai’e of a pale or yellowish rc^l. In persons with robust constitutions 
and plentiful blood su])ply, one also secs minute branched vessels coursing 
through the mucous membrane. 

In tlie normal urethra, the surgeon should learn to distinguish tlirei^ kinds 
of glandular openings : ( 1 ) The mouths of the ducts of Cowper’s glands. These 
are not always visible, but should be looked for in the lower wall of tlu^ bul- 
bous portion, at the bottom of the folds of the mucosa. (2) The uretliral fol- 
licles are widely scattered over the anterior wall (upper wall) of the un^thra 
and should be looked for in the cavernous or bulbous y)ortions by gvutly press- 
ing the mouth <if tlie tube against the anterior wall and carefully going ov(u* the 
canal. Tli(\y look like minute depressions of *the size of the head of a pin or 
smaller, sometimes of the same color as the mucosa around them, but oftman* 
of a dark nnl with a still darker center or dej)ression. We shall se(^ that, in 
chronic urethritis, they may be materially altered. (Jl) LittreVs glands, which 
are very numerous and scattered throughout the canal, are only visibles when 
diseascal, but they remain in evidemee a long time after the urethritis is cured. 

All tliesc diff(*rent characteristics of the normal urethra are far hiss evident 
in anemi<^ and debilitated individuals than in p(U*sons with robust constitutions. 

Jt must be remembered that, when it is desirable to examine the ])Osterior 
urethra, this should be done before examining the anterior j)<)rlion of the canal 
by inserting the instrument 4it once through the nuanbranous into tlu^ j)roslalic 
portion. The urethroscojjc is then slowly withdrawn, examining from behind 
forward, as has been described. 

Pathological Conditions. — Other important factors in ^lrethroscopy in(*lude 
the localization of lesions along the* canal in urethras of larger size in whi(*h no 
strictures arc present. One of tin; important lesions which should b(^ detect(*d 
with the ur(*throscope, if present, is a polyp of the mucosa for whicfh unithras 
are freqmmtly dilated for a long time, under the iini)ression that it is a nar- 
rowing of tluj canal. Simjdc and tubercular ulcers, erosions, granular paUflujs 
and the dilated glandular ducts can also be seen. 

Tubercular ulcers occur in the urethra, although rarely. Soft and hard 
chancres arc always situated near the meatus and can be easily seen without the 
ur(*tliroscope. 

In strictures, urethroscoj)y serves to show the narrowing and the presence 
near by of chronic congestion or inflainmation. Unfortunatedy, the tid)e which 
has to be used in most cases of stricture is so small that it does not allow us to 
examine the field very minutely. 
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UiiETiiRoftcopic Treatment of Pathoixhjicae Conditions. — Foreign 
bodies in the urethra can bo detected through the ureihrosijope and occasionally 
removed by introducing alligator forceps, grasping them and ])iilling them out 
through the tube. Polyps can be rcniovcd from the urethra by means of a snare ; 
ulcerated surfaces and granular patches can be cunitted and cauterized ; the 
dilated ducts of urethral glands can be cauterized and destroyed by. electrolysis 
or slit up with minute knives. 

TJrethroscopy is of great value in the diagnosis of the lesions of chronic 
urethritis, showing as it does the stage of the diseases and the ly|)e of the lesions 
present. This subject, howi^vcr, is discussed in the cha])ter on (hironic ITrc- 
thritis, to which tluj reader is referred for further particulars. 

Tluu'o is a certain amount of difficulty in h^aruing to do urethroscopy and 
in interpreting what is found. The procedure recpiirc^ much ])atience, practice 
and precision. In ord(n’ to become skilled in it, one must examine a large* num- 
ber of cas(\s, remembering always that the introduction of tlu*. urethrosco])e is 
contraindicated in all acutes conditions. It is a (pi(*stion \vheth(*r urethroscopy 
is of sucli great ])ractical importance as has beem slated by some authors. In 
the uiajority of (*ases, 1 have gained nothiug from my examinations with the 
urethroscope and have oft(*n felt that the work has been a loss of time. In most 
instances, nothing is seen but a slightly granular condition of the unsthra in 
cm'tain localities, or else areas of chronic inflammation which can only bo 
treated by dilatation and irrigation. Occasionally we see something of im- 
portance like a polyp of the urethra and then we feel how important it is to 
urethroscope all patients with chronic urethral trouble as a matter of routine. 
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CYSTOSCOPY 

Cystoscopy is at the present day a practical proccdiiro. During the last 
twenty-five years of tluj nineteentli century, many investigators who w(*r(j in- 
terested in urinary dis(»as(is were bending their energies to discover some instrii- 
ineiit that would reveal to them the character of tlui interior of the bladder and 
the ureters leading to the kidneys. When such instruments were finally mad(3 
practical, the advance h(*came very rapid, so that to-day the bhubhu* can 1x3 ex- 
jdored hy (wery conceivable visual apparatus; and, although W(3 can seci what 
we consider necessary for us in urinary work, the ])robabilities are that in a few 
years this procedure Avill be looked upon as crude ami IxOiind the times. It 
is well to consider what cystoscopy is; the different instruments that were used 
in the past and are used at present, as well as the details of performing (tysto- 
scopic examinations. 

The cysloscopc (from cystis, bladder and skopcin, to view) is a tidxj fitted 
with lenses, or lens(‘s and ])risms, for viewing the int(*rior of the bladder wlu*n 
illuminated with an electric lamp. ’ 

While cystoscopy is essentially a method of examining the bladd(3r, it also 
shows the vesical as])ect of the prostate and, through the inspection of th(3 iini- 
teral orifices and the urine coming from the ureters, it aids in diagnosing dis- 
eases of the kidneys. 

It must always be borm; in mind that the object of cy.stoscopy is to examine 
the bladder, and that it is not done for the purpose of cathi?lerizing the ureters, 
unless clinical and urinary evidence point to ureteral or renal involvement. 


HISTORY OF CYSTOSCOPY 

The early attempts at cystoscopy werci combined with tlK)se to illuminate 
the urethra. The first of these dates from when Hoz/ini, of Frankfort, 

invented an apparatus which was meant to illuminate the ur(‘thra and bladder. 
A number of attem])ts of similar character were imuhi with litthj success until 
Desormeux, Furstenlieim and Ouise (IHbJl-Or)) eonstructe<l the first endo- 
scopes that made an examination of the bladder possible. In 1807, Brijck, a 
dentist in P^reslau, devised an instrument for examining the mouth, called 
198 
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a stomatoscopc, which was illuminated hy means of an incandescent platinum 
loop, heated to wliito Iieat hy nieans of a galvanic current, and later constriictod 
another for examining tlie bladder, called a <liaphanoscope. Although it was 
found to be unpractical, it is interesting, because the Nitze instruments, which 
are now in use, are constructed on the same priiKuples. 

In ISTO, Nitze devised an eh^ctric cyslosco|)e and ur(»throsco])e, and denioii- 
strated the instrument in 1877. This cystosco])e was hiU^r improved and sim- 
plifiecl by Leit(jr of Vienna, so that the first el(‘ctric cystoscopc? bears the name 
of iXitze-Leiter and the date of 1871). The lighting devi(*e of this cystoscopo 
was also an incandescent ])latinum loop which was surro\nided by a stream of 
water so as to keep tlie end of the instrument cool. A flow of wal(n* was n(?ces- 
sary to ke(‘p the t(mi])eratiirc of the beak of the instrmiKMit below thci danger 
line. Tlui original Nitze- Leiter cystoscope was comjflicated, cumbersome and 
unsatisfactory in many respects. 

In 1871), Edison first ])atenled his in<*andescent lami), whicli r(?voliit ionized 
the nu'lhods of constructing illuminating instrunumts in g(*neral and cystoscopes 
in ])articular. Since then, the incandescent lamj) sysUan has been used in 
cystoscopy. 

In 1887, came tlu^ introducMion of the cystoscopes of Xitze ami Leitcr, both 
construct(*d on similar ])rinci])Ies, and also the? direct (wstoscope of IJrenmT, 
whi<*h hav(» servccl as niodcds for all the cystoscop(‘s since^ devised. These cys- 
toscoi)es had sliafts sha])cd like a comic cathet(‘r and wvw of the observation tyixi 
for viewing tlu* interior of the bladder through a wat(*r medium. 

Catheterization of the Ureters. — The steps leading uj) tr,. the cathetin-ization 
of the ureters began at about the tiim^ that Xitz(», l/*itcr and Brenner had ])er- 
f(*cted their observation cystoscopes in 1887 and w(*rc not a8SO(!ial(?d with 
cyslosco|)y. 

Iverson, in 1888, began to catheterize the ureters by opening the bladder 
suj)ra|)ubically and thus reaching their mouths, wliile llozcman reached them 
through a V(*sico-vaginal ()])ening; these procechires were in the line of major 
operations and (?onse(juently dangerous in charac^ter. 

At about the same time, in the develo])ment of ureleral catheterism, Pawlick 
(Winner il/cd. 7Vc.s.s,?, 188()) found that, hy ])lacing a woman in the genu- 
p(^ctoral position, he could lift up the po.stcrior vaginal wall with a S])eculuiu 
ami (expose to view the anterior wall; then, having introduced a catheter into 
the bladd(?r, he could guide the ])oint of the inslriiment by his finger in the 
vagina until it reached the uret(*ral orifice, when he could push it into the 
ureter. This proccMlure was cx(?eedingly difficult of execution, rather dangerous 
on account of the blind manner in which it Avas performed, and, of course, only 
applicable in women. 

Later, Kelly, of Baltimore, modified the method that had been employed 
without much success by Pawlick and devised a method of catheterizing the 
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Tireters, familiar to us all, which consisted in passing a tube through the urethra 
into the bladder, illuminating its interior by reflected light from a head mirror, 
and searching for the ureters with tlic aid of a long stilet which served to unfold 
the bladder. When the ureteral orifices had been found, the stilet was re- 
placed by a catheter. 

It was not, however, until 181)2 that catheterization was j^erformed through 
a cystoscope and then by means of the direct instrument. The first of these 
was that of Brenner in 181)2; then that of Nitze in 1895, of Casper in 1896 
and finally the Nitze-Albarran in 1897. 

A COMPARATIVE CONSIDERATION OF MODERN CYSTOSCOPES 

Having gone over our historical review and found that the principal men 
to whom we are indebted for early knowledge of the examination of the bladder 
were Nitze, Brenner, Fenwick, Pawlick, Kelly, Casper and Albarran, let us con- 
sider the later work along these lines. 

We will put first on our list Brenner and Nitze, as the two leaders in the 
respective lines of direct and indirect cystoscopy. 

Brenner’s direct instrument (Fig. 196) was peidected in 1887 and was the 
first direct-observation cystoscope of practical value for examining the bladder 



Fig. 190. — Brenner .s Observation and Catheterizing Cystoscope. 


through a water medium. The instrument liad an optical apparatus consisting 
of a telescope, which looked straight into the bladder without requiring any 
prisms to reflect the image. 

The First Direct-Observation, Irrigating and Catheterizing Cystoscope. — 

In 1892, Brenner added a small separate compartment on the convex side of 
his instrument which contained a mandrel. The mandrel could be withdrawn 
and the bladder washed out through this channel, or a catheter could be intro- 
duced through it into a ureter. The instrument could also Ixi slij)ped out over 
this catheter, leaving it in the uret(;r. It was for a long time considered the 
best instrument for ureteral and kidney work in women. The Brenner instru- 
ment was thus transformed from an observation cystoscope to an irrigating, and 
a single catheterizing cystoscope, which marked ‘the greatest achievement up to 
that tirrie in cj^stoscopy. 

The Indirect Cystoscope. — The steady improvement of the indirect instru- 
ment in the hands of Nitze, Casper, Leitcr, Fenwick and others, made the 
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indirect cystoscopc of the Nitze type more useful than the direct. The advan- 
tage of the indirect instrument was that a better view of the whole bladder 
interior could be obtained, especially of the anterior wall. 

Tiik Construction ok tuk Nttzp: Cystoscopk. — Tlie Nitze cystoscope 
(Fig. 197) consists of an elbowed tube, having at its vesi(*al (uid, in the elbow. 



Fio. 197. — Nitze’s Obseuvation Cystoscope. 


an electric lamp, contained in a metal sheath wliich is fenestrated upon its an- 
terior surface. (Jlose to the elbow, upon the up])er surface of the straight por- 
tion of the tube, is a prism, which lies so that the hypothenuse, which is silvered, 
forms a mirror and reflects the rays of light entering the prism from the blad- 
der into the lumen of the cystoscopic tube. In this, by means of an arrange- 
ment of lenses similar to those of a telescope, the rays arc transmitted to the 
ey(? ap])lied at the ocular end of the cystoscope. Owing to the fact that a prism 
is employed a§ a nrirror, we obtain an inverted image. This, at first, may lead 
to some confusion; but, after a little practice, it will be found that one grows 
snffici(»ntly accustomed to this change to be able to disregard it entirely. To over- 
come the difllculty of dealing with the inverted image, the use of the straight- 
tube telescopic cystoscope, minus the prism, has be(‘n advocated by Brenner and 
others. All the instruments of the Brenner type, while giving us an image in 
its proper relative position, have the disadvanlagc that there are parts of the 
bladder wall which cannot be brought into the field of vision. The indirect 
cystoscopes made by the Wappler Company now have a correcting appliance 
in their telescopes by means of which the image is seen as it naturally exists, 
that is, not inverted. 

The Observation, Irrigating, Catheterizing Indirect Cystoscope. — Nitze 
added an irrigating apparatus to his cystoscope, making an irrigating infetru- 



Fig. 198. — Nitze’s Irbigating Cystoscope, Showinc; the Nozzles for the Entrance and 

OF the Solutions. 


ment (Fig. 108). Later he made further improvements, enabling him to treat 
and operate on bladder lesions and crush stones and remove foreign bodies, lie 
also added a channel to his instrument through which a catheter could be passed 
into a ureter. Nitze, then, advanced a step beyond Brenner, in that he had 


202 


CYSTOSCOPY 


combined (1) observation eyatoseopc, (2) irrigating cystoscope, (3) single- 
catlietcrizing eystoscoiKJ, (4) operating cystoscH)jK) and (5) jdiotograpbing 
cystoscope. 

Nitze Operating and Photographic Cystoscope (Pig. 199). — The cautery 
snare is used to cauterize the base of growths in tlie bladder. 





Fig. 100. — Nitze’s Oper.\ting Cystoscope, Showing the Snare and Lithotrite. 


The lithotrite can he used for crushing small stones, while the cvacuator 
washes out tluj fra^unicnts. 

The j)hoto^ra])hi(? cystoscope requires much care ami rarely produce's photo- 
graphs which will repay one for the time ex])cnded u])oii them. 

Mechanism for Influencing the Direction of the Ureteral Catheter. — The 
Nitze cystoscojie was a better one for catheterizing the ureters, as it. could not 
only show the ureters in women as well as tlie direct instrument, but in men it 
could turn its beak over the base of an enlarged ])rostate and cathet(‘riz(^ the 
ureter when it could not be done with a direct instrument. It was, how(*V(n’, 
exceedingly difficult to introduce a catheter into th(^ ureter by means of Nitz(?’s 
indirect cystoscojie. (^asper modifuMl Xitze’s instrument and constructed a slot 
along the (*oncave shaft of the instrument, which helped to give a turn or bend 
to the cath(!ter, thus facilitating its entfance into the ureter. 

Albarran modified Nitze’s catheterizing instrument by constructing a lever 
uj)on the concave surface of the shaft at the point where the catheter comes out, 
which can change its direction by the turning of a sen^w on the side of the cysto- 
scope. This lever in Albarran’s instrument is a little tongue of metal which is 
controlled l)y the screw near the handle, by iiK'ans of which the end of the cathe- 
ter can 1x3 pushed away from the prism or lamp and straighten out at any angle 
to the cystoscope the operator desires. Albarran’s instrument, in addition, had 
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an irrigating attachment somewhat similar in construction to that seen in the 
newer tyjies of Nitze’s catheter izing cystoscojx; (Fig. 200). 



Fig. 200. — Nitze-Alhartian Cathrtbuizing Cystosctopk, Showing the Lever for Moving tub 
End» of the Catheters toward the Ureteral Openings. 


The Air Direct-Observation and Single-Catheterizing Gystoscope. — At 

about llu) time tlial; the Nitze-Albarraii cystoseojic was coiisidenMl tlui highest 
(leviilopmeiit of the combined observation and eatheterizing instruments, the 
eatlietcrizing of tlie iireti^rs was still considm'ed a mysterious, sleight-of-hand 
trick, and was not believed possible by many practitioners, who w(?re inclined to 
])ut in the fakir (dass anyone who professed to be able to do it. Indeed, so won- 
derful was it considered, that the announcement that a Icctun^ on catheteriza- 
tion of the ureters was to be given with a demonstration of the same was suffi- 
cient to pack an amphitheater. 

IIow strange it must have seemed to the unb(dicvcrs of the profession to see 
a direct cvstoscope put upon the market (by an instrument company in Jioches- 
ter, iV. Y.), wlii(di was not only capable of showing the ureters in a bladder 
dilat(*d with air, but by means of which the ureters could be catheterized even 
by the lay salesman who sold it! It seemed then that cystosco))y had been 
brought to such a simido form that any ])ractitioner could examim^ the interior 
of the bladder and perform a ureteral catheterization. It was found, however, 
on trying tlui instrum(*nt, that such was not the case and that a knowledge of 
tli(; subjc'ct on tlu^ jiart of the best physician or surgeon did not avail as much 
as |)ractice in the hands of a lay agent of the company. Many of these so-called 
dir(*ct-air cystoscop(*s could b(^ used by means of a water medium as well as by 
air. Sinc(^ then air cystoscopes have been used in France, and much improved 
by Luys and ( ■athelin. 

The air rifslosropr consists of a tube Avhich has in its upper wall a smaller 
])assag(* for the coudiudion of a wire that connects with the electric lamj) and on 
its lower or convex wall another tube for the introduction of the urethral cathe- 
ter. Th(i light from I he lamp emerges through a glass window, in the convexity 
of the main tid)e near its end. The lamp, when burned out, is removable by 
unscrewing the tip and ])ulliiig it out. To facililate the introduction of the 
cyst()sco])e, an obturator is furnished, which closes the distal orilice and pre- 
vents scraj)ing of the membrane against the edges of the opening. A glass- 
covered cap may be placed over the ocular end to enable the operator to dis- 
tend the bladd(*r forcibly with air, when that condition is not effected by 
posture. The inflation is made by a rubber bulb attached to a stop cock. 
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Tlio instruiiicnt resembles somewhat the megaloscope of Boisseau du Rochet 

{Fig, 201 ). 

Thk Cold La mi*. — The use of cystoscopy hy air dilatation was first made 
possible by the production of a diminutive incandescent lamp, practically heat- 



Fio. 201. — A Direct Air Cystoscopb op American Make. 


by E. C. Preston of Itoeliestcr. He first bogaii to intniiifacture it for 
thiwin^* light into the nostrils, by using it on a long holder for illnniinating 
the nioiitli and tliroat, and also attached it to a tongue depressor. Later, working 
with Dr. Koch of Rochester, they applied it to urethroscopes and cystoscojies, 
calling it the Mignoii lamp. 

As soon as the cold lamps were introduced, 1 had them ])lace<l in all of my 
imjiorted cystoscopos — tlie Nitze, Albarran, Leiter and Fenwick — and have 
been using them as cold-lamp cystoscojies since that time. "FIk^ cold lamjis ,do 
not giv(? as powerful a light, however, as the hot lami)s, and at times su)K*rfi(*ial 
ulcerations might be overlooked, 1'hc cold lamjis have beem very much im- 
proved since they were first introduced and arc now much more powerful and 
durabh‘. 

I t is clainujd that it radiates so little heat that if may be held within a cpiar- 
ter inch of live tissues for an indefinite period without any discomfort, to say 
nothing of pain. It is really this ])ro])crty of the electric lamj) that mad(; the 
air instrument f(*asible. A hot lamp reipiires the jirotcetion of fluid Iwd'ore it 
can be safely introduccMl into the. bladder. Thus, the use of tluid is eliminat(*d, 
together with its several disadvantages, such as rapid clouding by inflowing pus 
or blood, (‘tc. 

From the brief d(?scription given, it is evident that the air instrument is (»x- 
tremely simple, which, 1 believe, is one of its chief advantages. Its freedom 
from comi)lexity relieves it from many of the sourc(?s of dilHcultics eiicounUired 
in the use of the older forms. ^Jany of them have no lenses between the eye 
and the subject of investigation. Lenses must bo jierfect in order to be of any 
service whatever, and jierfection in them is both expensive and difficult of attain- 
ment; also, aftc^r jierfection has been attained, the usefulness of the instrument 
may be destroyed in an instant by their displacement in the slightest degree. 

The Combined Observation and Double-Catheterizing Cystoscope. — The 
advaiK'o in cystoscojiy next turned to perfecting the double-catheterization appa- 
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ratus which had been devised by Boisscaii dii Rochet sonic time before this. Tlie 
cathetcrizing apparatus consisted of a double tube, or else a single tube divided 
in two by a partition. In either ease, two ureteral catheters could be 

placed in the eystoscope at the same time. Such an arrangeiiumt for the carry- 
ing of two catheters was incorporated in both the direct and in<lir(»ct instruments. 

I)i rcc t-ca the ter i zing cystoscopes through a water ni(‘dium were brought out 
in this country by Ayres, Drown, (^abot, Kolisher, Schmidt, myself and others, 
while that of the indirect tyi)e was first brought out by Dierhoff. The addition 
of the double-catheter channel, however, did not interfere with tla^ observation 
purpose of the instruments any more than when the single-catlu;l(u'izing tube 
was used. 

The fird directrohservatum and doiihle-cathclprizimj njsloscopr of ylmericnn 
mah) was brought out by Rrowh of New York. It was manufacfturc'd l)y 
Wa[)pler of the \Vai)pler Electric Controller (Vunpany, of this cily. The shaft 



Fits. 202. — Tnw Bkown (Eystoscope. Below is the shaft with its obturator, anti alwvo it is tho direct 
t(‘l<*seopt* showing tho cathettTs in thcar grooves. 

of this instrument was conslructe<l on the same ])lan as that of the direct-ob- 
servation ty|)e and tlui light showed through a window in the conve.K side of I he 
l)eak. The instrument, like that of the observation tyj)e, was introduccMl into 
tlu? bladder with a mandrel in place. After the end of the instrument was in 
the bladder, the mandrel was withdrawn and the telescopcj carrying the eathetcu’ 
was introduced. It now has a double passage in order to carry two (uxtheters 
(Fig. 202). 

Indirect-Observation and Double-Catheterizing Cystoscope. — Dierhoff was 
the first in this country to construct a doubl(‘-cathet(u*izing cystoscopt^ of th(> in- 



Fio. 203. — Bierhoff’s Indirect Catheterizing Cystoscope.’ 


direct type. {Med. Neivs, March 8, 1002.) The size of the instrument is 23 
French. It is arranged for doublc-(;urrent irrigating. 

It is a modification of the improved Nitze-Albarran catheterizing cystoscope 
and consists of a cystoscope upon which is the movable catheterizing portion. 
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(Sco Fig. 203.) The latter contains two separate tubes in which the catheters 
pass and whicli terininato at the outer end in two separate cannnhe capped by 
the usual screw caps. At the inner end they terminate in two small, movable 
tongue, finger or knee ineclianisms, which are controlled and moved by the 
large screw, as in the single-catheterizing instrument. There are also two stop- 
cocks to replace the screw caps upon the (jannula?, when the double-current irri- 
gation is to be employed. The catheterizing portion, being movable, can be 
sterilized by boiling. The cystosco])e itself must be sterilized by formalin va]K)r 
or by immersion in an antiseptic solution (Holstein solution). 



Fia. 204. — Bransford Lewis Cystoscope. 


1 . The shaft. 4- KntroRrade vision. 

2 . The direct oi^servation part. • 6 . Indirect observation. 

2 , Direct catlieterizing. 0 . Indirect catheterizing. 
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The first direct-observation and donblo-catlieterizing air cystoscopc in this 
country, was that of liransford Lewis, made by one of tlic Rochester comi)anies 
(Fig. 204). This was shortly afterwards made into a water cystoscope and is 
manufactured by Kny-Scheercr. It is a very comj)lete instrument and is to-day 
probably the cystosco])c tliat has more additional contrivances for bladder work 
than any other. 

The Combined Direct and Indirect Teaching Cystoscope. — Five; years ago 
I had a combined direct and indirect observation cystoscope constructed for 
examining the interior of the bladder. The need of such an instrument was 
shown to me by the difficulty that j)ractitioners encounter in making a tlioroiigh 
and systematic examination of the bladder which is so important for bladder 
diagnosis, and for familiarizing oneself with the position and appearance of the 
mouths of the ureters before using the catheterizing cystoscope. 

For a long time cystosco])y Avas not taken up in the United States, although 
it was (juite extensively practiced in Europe. The two principal reasons for the 
lu'glect of this im|)ortant step in diagnosis were the price of the imported in- 
struuK^it and tlui lack of teacliers in cystosco])y, such as could be found in Bcndin 
and Paris. 

Eventually genito urinary surgeons visite<l Ihu’liii and Paris to accpiirc the 
knowknlge and art in Avliich they found they were lacking. Finally the instru- 
ment-makers and electricians in the United States, princi|)ally Wappler in New 
^'ork and I^restoii in Rochester, through the suggestions of surgcions iiiter(\sted 
ill cystoscopy, startcul to manufa(*turc cystoscopes and they have placed very 
satisfactory and crcnlitable instruments on the market. 

At the time, however, when the American manufacturers began to intro- 
duce th(‘ir instruments, tlu^ cystoscopists in Europe had passed through the 
})eriod of obscM’vation cystoscopy and Avere interested in the catheterizing in- 
struments. The result of this Avas that the catluiterizing cystosco])es Avere prin- 
cipally brought out in this country, and Avere bought by practitioners Avithout 
training in cystoscopy, who soon found themselA'cs unfitted for the Avork. The 
instruments then b(H*ame toys Avhich they could not use, and Avhen trials aawo 
made, it was generally for the purjiose of endeavoring to pass catheters into tlie 
ur(‘t(?r, in Avhich und(*rtaking they A\W(i usually unsucc(»ssful, in conscciuence 
of which most of them gave up cystoscopy as hopeless. 

When I first started the cystoscopic room in my clinic nine years ago, I used 
the Leiter and Nitze^ indirect-observation instruments. The assistants folloAV- 
iug used a direct-observation and catlu^terizing instrument of American make, 
Avith the result that they found numerous cases of papillomas of the bladder. 
These proved to be from traumatism due to the rough manipulation of the tel- 
escopic end of the direct cystoscope. Accordingly, I made a rule that no one 
should do cystoscopic Avork until he had served a certain time as an assistant 
in the cystoscopic room, Avashing out the bladder and preparing the cases 
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for cystoscopy. After this no more vesical papillomas of this nature were 
seen. 

I also found that, with the development of the direet-catheterizing cystoscoi)e, 
the ohject of cystoscopy, that is, the examination of the interior of the bladder, 
Avas lost sight of, and the men working in cystoscopy simply looked for the 
ureters in order that they might catheterize them as a matter of practice. 

Therefore I had this observation eystoscope made in order that the assistants 
might learn to examine the bladder before taking up the catheterization of the 
ureters and each man could spemd six months on cystoscopy, three witli the ob- 
servation and three witli the catheterizing instrument. 

Descriptiox ov the (vYstoscoce. — The teaching eystoscope is a com- 
bination of Nitze, llnmner and lloisscau du llochet instruments, or, more ])rop- 
erly speaking, of F. Tildeii Brown, Bransford J.ewis and William K. Otis, with 
modifications that have st'emed to me practical, the principal one being the 
elimination of the obturator as an nnmwssary attachment. 

cystoscijpe consists of four parts (Fig. 205) ; (1) A hollow shaft with a 
lamp in its beak; (2) a combined obturator and indirect-observation ti‘l(*scope; 







Fio. 205. — Guiteras Teacthtno Cystoscopb. 

1 , Straight, hollow shaft for rijcoption of the 3 . Direct telescopic tube. 

telescopic tulM!. 4 . Direct telescope with grooves for tho 

3 . Indirect telescopic tulx). catheters. 



(3) a direct-observation telescope; and (4) a direct-observation telescope Avith 
catheterizing attachment. 

To go into the separate parts more in detail: (1) Tho first is a straight tube 
with curved* beak, in which there is an electric light that throws its rays both 
from the convexity and concavity. It has an open space on the straight part of 
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the shaft near the concavity, serving as a window through which one can look 
from the indirect visual part of the telescope that fits directly behind it. 

(2) The second is a combined telescojie and obturator with a visual ap- 
paratus, the window of wliicli is about one tliird of an inch from its end. Tlie 
end is solid, cut obliquely and of an angle that exactly fits in the distal ex- 
tremity of the hollow tube which it fills, thus serving both as an obturator and 
for indirect examinations. 

(8) The third is a telescope similar to those in all the direct Wap|)ler cys- 
tosco])es for the direct examination of the bladder, which, when pushed through 
the hollow shaft, prolrudes through the opening in its convcixity. 

(4) The cath(4eriziug ])art closely resembles the <lirect telescopic portion, 
excepting that it has on its surface a fin with a groove on either side of it. These 
two grooves conii(H*t with the nozzles on the proximal end, ibrough which the 
(*athet(M\s are iiis(‘rted. The catheters then ]aiss along the grooves to the end 
of the iustrunumt, ludug held in ])lace by the inner wall of the hollow shaft as 
far as its <listal end, from which point tlu^y are ])ush(*d out into thc^ ureters 
wh(‘n the instrument is in the bladder. 

'riiis instruiiKait is very practical, as, with tlu? indirect visual a])parat:us in- 
s(M*le<l, it answers tiui same juirpose as a Xitze obsenwation cvstoscope. After 
th(i bladder has been thoroughly examined by tlu; indir(‘ct- m(*thod, tlu; indirect 
ap))aratus is removed and th(^ dir(‘ct telescope of the instrument is introdu(;ed 
for the corres])onding examination. The cystoscoi)o stands for my teachings in 
cystoscopy during the last ten years: First, that a bladder should always be cx- 
amiiKMl with the indirect cystosco])e before the ureters are cathetcrized ; second, 
the ur(4(^rs are more easily cathetcrized by the dire(‘t cystoscope. 

4408 instrument coudunes these two important ])rinciples. The straight, 
hollow shaft with a curved b(*ak can hold either the indirect or dircK't telescopes 
(Xo. 1). When the iiidircjct telescope is introduced, the solid beveled (‘iid 
of the? bdescope fills the oj)ening in the end or convexity of tlui shaft and liny 
enter in the same way as the former shafts did with the solid (*iids. At the 
same tinu^, the mirror near the end of the indirect telescope fits into the window 
near lluj convexity, on the straight part of lh(‘ shaft, in such a way that a most 
satisfactory indirect examination can be made. 

Having thoroughly examined the bladder, the indirect tcdescope (Xo. 2) 
is withdrawn and the direct telescope (Xo. 4) containing the catluitcjrs is in- 
troduced into the shaft (Xo. 1) and its end ])rotrudc»s from the opening in the 
end of the shaft. The ureters are then catluterizcMl. Xo. the direct- 
observation telescope, is only used in teaching the studcnit to find the ureters. 

There is an irrigating apparatus connected with the shaft (No. 1), into 
which the direct telescope Iras luicn introduced. Tluj bladder can conscciuently 
be washed clean, examined thoroughly and the ureters cathetcrized without 
removing the outer part of the instriiinent. 
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The bladder can be washed out through the shaft of the instrument by al- 
lowing the solution to run through the opening in one of tlie ])Ost8 when neither 
tile direct nor indir(?ct telescope is inserted, or tlirough the same opening when 
the direct telescoiie is in place. 


TECHNIQUE OF CYSTOSCOPY 

Tlie following practical part of this cliaptcr has been the result of experience 
gained in twcuity y(‘ars of (cystoscopy. The Avork was jirincipally done in the 
]^)st-Graduate, Columbus and City hospitals. In my clinic at the Post-Oradu-' 
ate, we have done over 8,000 cystosccopies and ureteral catheterizations. 

The following instruments and apparatus are requined in (cystos(?oj)y : 

(1) Cystoscope. 

(2) Table Avith kiuccc or leg rc^sts. 

(8) Ilattery; or, if str(i(»t eiirrcmt is us(»d, a (‘cmtrolh'r. 

(4) Soft-rubber and AV(»ven cimde (*atheters, Nos. 12 to 10 Freiudi scale. 

(5) Piston syring(', holding six ounces; or a fountain syringe*. 

(0) Ultzmann syringe for inj(*cting co(*ain. 

(7) Antiseptics: Bicldorid solution, 1:2,000; silver solution, 1:4,000; 
borie-acid solution, 1 : 80. 

(8) Cocain solution, 1: 100. 

(0) Gly(cerin as a lubricant. 

(10) Test glass. 

(11) Douche pan or Kelly |)ad to catch fluid. 

(12) Slop jar at f(i<»t of tabh*. 

F(^r sterilization of the (*ysiosco])(c, catlaMers and aboAxc apparatus, see the 
(cha])t(*r on Ase])sis and Antise])sis. Tluc cystoscope should never be boiled 
or jdaced in hot Avat(;r. It may be steriliz(*d in an eiiK^rgency by placing 
it for fifteen minutes in a two-por-(!ent solution of formalin. This solution we 
prepare by adding tAVO drachms of our stock oftice solution, called llolzien’s 
solution, to one pint of water, (Ilolzien’s solution is composed of formalin, 
sixty parts, and alcohol, forty parts.) Cystos(!Oj)(.*s in the office are ahvays k(*pt 
sterilized and ready for use. Aft(»r using tlami, they arc cleaiuid on the outside 
Avith soaj) and water and then alcohol, wra})j)ed in gauze and ])hi(*ed in Schering- 
Glatz formalin sterilizer for ten minutes and allowed to remain in the gauze 
until the next examinati(m. 

The catheters used for Avashing out the; bladder should have been previously , 
sterilized. This is done by boiling the rubber ones, while the Avoven ones are 
sterilized in the same manner as the cystoscopcs. 1'he author keeps the rubber 
catheters in a muslin bag, in which they have been boiled, while the woven cathe- 
ters are kej)t Avrapped in the gauze in Avhich they have been sterilized. 
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Just prior to the examination, all instruments should bo laid out on a sterile 
towel, where they will be within easy reach of the examiner. Before doing a 
cystosco])y, the instrument and the light should always be tested to see if they 
work properly and to determine how much light will be necessary; the op- 
tical part should be wiped with alcohol and dried with gauze. The urethra 
should also b(i examined to see if it will admit the cystoscopc. Nothing 
is so exasj)erating as to -prepare a patient for cystoscopy and find that 
the lamp is burned out or that the cystoscopci cannot pass through the 
urethra. 

It is well to have everything in readiness befonj the patient is brought into 
the room. The table generally used in this country is oiu^ which will admit 
of a certain position, that is, the body part at an angh; of with that part 

which supports the thighs. Ther(‘ should be 
su])])orts on each sid(j, either upright lithot- 
omy bars or knee rests. 

If cystoscopy is to be ])erformed in a 
private house, it is advisable to send a port- 
able metal table, which can b(i adjusted to 
the jjosition already rcfcrrcjd to; the appa- 
ratus r(d*erre(l to should also b(^ sent. 

Idle patient, if a male, is placed upon 

th(^ tal)l(? in a reclining position, with his Fig. 200 .— Portable Table Used fob 

head and shoulders slightly elevated and Cystoscopy in the Clinic and at 

11. . 1 Private Houses. 

f(*(H, extended. I he clothing is removed 

from tlu) lower limbs, which arc covered with clean towels, a sheet or flannel 
stockings, ddie extcTiial genitals are thoroughly washed with soap and Avater, 
followed by bicdilorid solution 1 : 2,()0() as for an ordinary surgical opiu’ation. 
The operator prepares his hands by scrubbing and iimncrsing lluuii in bichlorid 
solution. 

In the case ()f a femahj patient, she is immediahdy placed in the gynecolog- 
ical position, with her feet on the sides of the ujiright lithotomy bars, or (dse her 
legs are su])ported by knee rests. 

Washing the Bladder. — The first step is to determimi tlui bladder capacity 
by the amount of urine voided, plus the amount of residual present; or else by 
iiK'asuring the entire amount of fluid tliat can be tolerated wIkui injected into 
the empty bladder. A solution of boric aci<l, in the strength of one part of boric 
acid to thirty of Avatcr, is used for washing out the bladder. In cystoscopic 
work r usually have small ])ackages consisting of half an ounce of boric acid 
Avrapped in a piece of sterile gauze, and in making my solution I put one of 
these into a pint of hot Avater, or two into a quart. The solution is injected 
through the outer cylinder of the cystoscopc from a fountain syringe, after 
removing the indirect telescope, or through a catheter from a six-ounce piston 
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syringe, until the patient’s bladdt'r begins to feel full. This marks the subjec- 
tive capacity of the bladder in a given case, and the amount so injected should 
be noted for future reference. The more fluid u bladder holds, the more easily 
it can be examined. 

When tlu* bladder feels full, the fluid is allowed to escajx? into the test 
glass, its clearness or turbidity is noted and a fresh quantity is injected into 
the bladder until the viscus is filled. This is rcqxnited until the boric-acid 
solution flows into the test glass ])erfectly clear. At times, this is not possible 
when there is much pus in the bhuhhw; in such cases, we wash until w(‘ get as 
clear a washing as possible, and then hasten the examination for fear the blad- 
<ler fluid will become clouded again before we sec its interior. I have fre- 
quently washed out a bladder for an hour and a half without obtaining a fluid 
niedium siifliciently clear for an examination. This usual ly occurs in cases t»f 
pus kldiHW or sacculated bladder. . 

The test glass is a small glass such as is used for miiKM’al wat(*r, or else an 
ordinary tumbler. 

Filling the Bladder. — When the washing of the bladder results in the dis- 
charge of a clear fluid through the catheter, the organ is iill(‘(l with as much 
fluid as can be introduced without causing hematuria. Th(' desired amount of 
distention for cystoscopy is 150 to 200 c.c. (5 to C oz.) of fluid in male cases, 
and 200 to ilOO c.c. (6 to 10 oz.) in female. 

Introducing the Gystoscope. — The instrument, having been well lubricated 
with glycerin, is then passed into the bladchu*, ])ractically the same tech- 
nique being used as in introducing metallic sounds. Very often the in- 
strument glides into the urethra down to the cut-off muscle, where it meets 
resistance, due to a certain amount of spasm which takes place if the ])osterior 
urethra is involved and tender. The cystoscopist must not attcnijit to ])ush the 
cystoscope through this muscle, for if he does it may be attended by a certain 
amount of hemorrhage Avhich would blur the vision; therefore, he should hold 
the instrunumt against the muscle, exerting, gentle pressure, and soon it will 
be felt to relax and the instrument will glide through into tlic posterior urethra 
and then through the sphincter into the blad<ler. Sometimes, however, it is not 
the cut-off which resists, but the vesical sphincter, in which case the same tac- 
tics are pursued and the cystoscope passes the rebellious sphincter and enters 
the viscus. A small amount of two-per-cent cocain, inj(»cted by means of an 
Ultzmann syringe or through a very fine catheter into the posterior urethra and 
the neck of the bladder just before the final filling, will prevent the spasm. This 
is usually caused by an inflammatory condition beyond the cut-off muscle or the 
bladder sjjhincter, which sensitive areas these muscles try to protect through 
their contraction. 

Changing the Patient’s Position.— The foot board of the table is then low- 
ered to the full extent, and the patient, if a male, has his legs supported in 
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lithotomy uprights, or knee rests (Fig. 207), after which his buttocks arc 
brought to witliin si.x inch(>s of the edge of the table, the surgeon meanwhile 
keeping the cystoscope in place by a gentle grasp upon the handle of the in- 



Fiti. 207 . — The Patient’s Lews Supported by Knee Rests, and the Seat Portion of the Table 

SLIC5HTLY KlEVATED, THE POSITION USUALLY EMPLOYED IN THE OFFICE. The tllblc is thc AlH- 

son model. 


striiiiiciit. In tli(? disc of a female patient, she is already in such a position 
from the first, and, tlu^refore, docs not require to have it changed. The patient’s 
liips may be slightly elevated, as this helps the cystoseopist to examine the 
bladd(»r more easily. 

Should the bladder contents become too cloudy before the examination is 
completed, the cystoscope, in case it is a simple obs(?rvation cystoscope, should 
b(i withdrawn, the bladder once more washed, filled with clear fluid and the 
instrument riuntrodiiced. 

Thc irrigating cystoscope has an arrangement for washing thc bladder wdiilc 
the instrument is in place. In order to do this, there must be a small piece of 
rubber tubing on the nozzle of the irrigating ojiening, and water should be 
forced into this through a piston syringe. This not only cleanses the bladder 
wall, but also thc window of the instrument and thus washes away any deposits 
of blood, mucus or pus, that may have collected there. The fluid escapes from 
a nozzle on the other side of the instrument. Thus a thorough lavage of the 
bladder can be made. Tn my own cystoscope, the lavage can be made through 
an irrigating apparatus by connecting the tube from a fountain syringe with 
the nozzle and allowing the solution to run into the bladder and out of the hoi- 
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low shaft (Figs. 208, 209). The quickest way to cleanse the bladder is through 

SB the shaft of the instrument, as a larger quantity of solution 
can quickly run in and out again. 

The Light.— The power for the light is taken either from 
the street current by means of a Wappler electric controller, 

or else from a storage battery on the 
left side of the patient. One end of 
\ enable is then connected with the 

cystoscojie and the other Avith the 
electric (controller or the storage bat- 
tery, after which the o])erator turns 
on the current by means of a switcli 
or screw in the handle of the cysto- 
scope. And here the teclmi(]ue dif- 
fers according to whether a direct 
or indirect instrument is being 

If the instrument is indirix*t, as 
in tlic observation part of my own 
cystosco])e, turning on the current is 
suflici(uit to allow the c*yst()scopist to 
examine the bladder; whereas, in di- 
r(?ct cystos(*o])(»s of American iiiakt^, 
it is necessary to withdraw the ob- 

Fig. 208.— W^ashing Out the Bladder. The wa- turator, place the thumb quickly 
ter is running in fronj the fountain syringe , . i? .1 ^ pj. p 

through a tube attached to the irrigating nozzle 0\er the opt^ning ot the Shaft ot 

of the instrument; the thumb is held over the end ^he instrument to prcwent the es- 

of the hollow shaft. The force of the fluid can be r n • i i 1 

changed by raising or lowering the irrigating jar. capc 01 tliO lluid and thcll Hltro 



Fig. 209. — Washing Out the Bladder. The bladder has been dilated to its point of tolerance (see 
dotted lines), the thumb has been removed from the end of the shaft and the fluid rushes out 
through its lumen, the bladder quickly emptying. 



TECHNIQUE OF CYSTOSCOPY 215 



Fig. 210. — Looking into the Bladdek. 

The patient’s feet arc in lithotomy upright, the position usually used in the clinic. 



Fio. 211.— Air Ctstoscopb. Patient in partial Trendelenburg position. Bladder being inflated with 
air from tank on the table. (From Luys.) 
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diice the telescope before the interior of the bladder can be examined by the 
cystoscopist. 

In either case, after the instrument has been introduced and everything is 
in readiness for examination and the cable connection is made, the examiner sits 
between the legs of tlic patient ami turns on tlic power until the light is suffi- 
ciently bright for him ‘to see plainly the interior of the bladder, before pro- 
ceeding to examine it (Fig. 1210). The storage battery, freshly recharged at 
regular intervals, is generally used for outside work in private houses and in the 
office or in hospitals, unless electric illumination is present, in which case a 
controller is preferable. * 

The position of the patient with air cystoscopy is different as, in this case, 
the patient is in a partial Tnuidelenburg position which allows the bladdm* to 
balloon out to better advantage and the urine coming from the ureter to gravi- 
tate toward the apex of the bladder and away from the instrument (Fig. 211). 

DIFFICULTIES IN CYSTOSCOPY 

Stricture of the Urethra. — The first difficulty encountered in cystoscopy is 
organic stricture of the urethra. Very few cystoscopes that give a good view of 
the bladder are less than No. 24 of the French scale in size. Thcrefon*, the 
urethra should be e/: least 25 French in calilx^r, in order to allow free admission 
of the cystoscope without causing traumatism or hemorrhage. If the meatus 
is smaller than this number, it should be cut up to 28 or JIO French and should 
be treated as any other case of nieatotomy for a few days, until it has healed 
to a larger size, sufficient to admit the instrument easily. 

If there arc strictures along the canal, th(»y should be dilated, if soft and 
dilatable; if not, they should be cut to a sufficient size to admit the instrument 
before cystoscopy is ])erformed. 

Spasmodic strictures are also common, but they usually yield to instilla- 
tions of a two-per-cent solution of cocain, given through a small cathet(?r, or by 
means of an llltzmann syringe. In case, however, that local cocain anesthesia is 
not sufficient, a general am^sthetic should be administered, preferably iiitrous- 
oxid gas alone or followed by ether. 

An enlarged prostate that bleeds easily should be treated by a deep urethral 
instillation composed of’ccpial parts of a two-per-cent solution of cocain and a' 
1: 1,000 solution of adrenalin. 

Pelvic exudates, uterine displacement and pelvic tumors, of sufficient size 
to interfere with the function of the bladder and to make cystoscopy difficult, 
are of enough importance to call for a vaginal oj)eration in the first instance and 
an abdominal operation for the other two conditions. 

Small, Intolerant and Sensitive Bladders. — Sometimes a few irrigations 
of the bladder will dilate it sufficiently to allow of a satisfactory cystoscopy, for 
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wliicli 150 to 200 c.c. (5 to 0 oz.) is usually necessary. Examinations can, how- 
ever, be made with two ounces of fluid in the bladder, and I have made them with 
but one ouiuhj and a half, by means of an indirect instruiMent. In case a bladdc^r 
is very sensitive, cocain or a general anesthetic should be used, as many blad- 
ders that will hold but from one to two ounces under other circumstances 
will, when anesthetized locally or generally, relain four ounces or more. 
Twenty grains of antipyrin and ten minims of laudanum in an ounce of water, 
injected into the rectum forty-five minutes before cystoscopy, will often relieve 
the patient snfliciently to permit a cystoscopic examination. 

If the bladder is found intol(*rant and \\"ill not hold enough fluid, it should 
be emptied and half an ounce of a one-per-cent solution of cocain, or a two-per- 
cent solution of eucain, should he injected into the bladdc^r through a catheter. 
(Iiismoro, of San Francisco, in doing lithotomy in old men, used to inject two 
or three ounces of a three-i)cr-cent solution of cocain into the bhuhler as a mat- 
ter of routine, with no ill elfects. Surgeons differ so much as to the strength of 
cocain iised, that it is really a matter of individual experience. In the ordinary 
case, ten one-half-grain cocain tablets in two ounces of wat(jr, making a one-half- 
])(!r-cent solution, is sufficiently strong for cystoscopic use. In cases of severe 
tubercular cystitis, a solution of the maximum sti’ength cannot be relied on. 

If cocain does not produce sufficient anesthesia, nitrous-oxid gas should be 
used during the introduction of the instrument; and if anesthesia has to bo 
continued, ether should be administered. 

Distention Hematuria. — Under ether, patients are su]iposed to hold more 
fluid in the bladder than when examined without anesthetics, ff, under anes- 
thesia, the bladder holds two ounces and you try to insert thrcMj for cystoscopy, 
you may have a pinkish discoloration of the fluid, diu'. to the bladder wall being 
stretched and some capillary leakage resulting, or else bleeding from ulcera- 
tions, tumors or erosions. Such bladders can often be dilated, under anesthetics, 
belter by means of the fountain syringe than by the j)iston varietj\ In this 
way, after a quarter of an hour of washing, during which time the hematuria 
may increase somewhat, perhaps five ounces can be introduced into the bladder. 
In these cases, the time that it takes for this amount of fluid to enter should 
bo noted, and at the next filling a certain number of seconds under this time 
should be allowed the fluid to run in, to see if hematuria is caused. If hema- 
turia is caused, then, the next time the bladder is filled, allow still less time for 
its filling; and so on until a point is reached where, in a certain time, the 
amount of water entering the bladder is not sufficient to cause a pink discolora- 
tion of the fluid. On the following injection of the bladder, if five seconds less 
arc allowed, you will be sure to have a clear fluid for cystoscopy. 

To make this clear, I will cite one or two cases. A patient with a cystitis 
dependent upon a hypertrophied prostate had a maximum bladder capacity of 
two ounces of urine. Under an anesthetic, his bladder held three ounces. The 
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three ounces ran in through the catheter in forty-five seconds. The next time, 
fluid was allowed to run in for one ininutc ; four ounces were then introduced, 
whicli in escaping was found to be tinged with blood, being slightly i^ink in 
color. At the next filling of the bladder, a minute and a quarter was allowed 
and five ounces entered. The escaping fluid was then of a more reddish color. 
The next time it was allowed to run in for about a minute and a half, and six 
ounces entered. This on escaping was no more bloody than when the five ounces 
had been injected. The next time four ounces were put in in one minute and 
the fluid was clear. Five ounces were again put in, which showed on escaping 
a pinkish tinge, but not as marked as before. It was then felt tliat a little under 
four ounces would be the sure caj)acity of the bladder for cystoscopy without 
hematuria Avhilc under an am*sthetic. This was accordingly carried out by 
allowing the fluid to run in for lifty-fivc seconds. 

Another patient with tubercidosis of the bladder could hold but an oujice 
and a half of fluid when his bladder was washed out. Under an anesthetic two 
ounces entered in half a minute, ]>roducing no hematuria. Three ounces entered 
in forty-five seconds, ])roducing hematuria. On introducing two ounces again, 
there was no hematuria, Several trials were made with three ounces both 
through fountain and ])istou syringe, and each ])roduced hematuria. It was 
found that two and one half ouik'cs could be put in the bladder in thirty-eight 
seconds Avithout making the urine bhxxly. The cystoscoj)ic examination was 
then made with this amount in the bladder. It must always bo remembered that 
a very sensitive bladder, particularly in tuberculosis, will not dilate to its full 
capacity, even umler general anesthesia, unless it is pushed to a point at which 
it is dangerous to life. Ether is the best general anesthetic to use. 

NORMAL AND PATHOLOGICAL FINDINGS WITH THE CYSTOSCOPE 

After tlie cystoscope has been introduced and the light has been turned on, 
it is always advisable to pursue a certain routine in the order of examination, 
so that one may not miss any part of the bladder in the survey and yet may per- 
form the examination with as few movements of the instrument as possible. 

We Avill now speak of the indirect cystoscopes used for observation which arc 
the best for diagnostic purposes. As the field of the cystoscope is limited, we 
must form a picture of the entire interior of the bladder by means of a scries 
of partial pictures which should so follow each other as the instrument moves 
that we gain a very accurate knowledge of the entire organ. The rules that 
Nitze gave for this purpose may be set down here for reference, although each 
observer will necessarily vary his method somewhat, according to his own prac- 
tical experience. 

Xitze advised that the anterior and upper portions of the bladder be in- 
spected first and the fundus and trigone last. After the cystoscope been in- 
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trodiiced, with the mirror pointing ni)ward and the instrument parallel with 
,the table, its beak is turned at an angle of 22.5® toward the right side of the 
patient and the instrument is now 
passed slowly backward until 
beak touches the posterior v\ 

The field of the cystoscope t 
sweeps over a section of the 
terior and upper vault of 
bladder, and covers part of 
posterior wall. The strip of 
illuminated . bladder corres 
in width to the angle of the prism 
which (lefin(»s the width of the 
field. As soon as the b(iak touches 
the posterior wall, it is 
turned still farther to the 
right (i. e., at an angle of 
45® from the median 
line), and is swept for- 




Fio. 212a. — Inspection of the Bladder with the 
Indirect Cystoscope. The excursion made on the 
right side of the bladder at an angle of 22.5° from 
the median line of the bladder, aA, and the excursion 
made at an angle of 45°, Dd. bB and Cc show similar 
. excursions on the left side of the bladder. The cysto- 
scope turned down in a similar positiop would easily 
aLnw flin ^FrrtTn Mnrrnw. lifter Nitze.l 


Fig. 212. — The Cystorcopk Introducee 
into the Bladder. 

ward, illuminating a strip paral- 
lel to the first, but lying to the 
right of the latt(u*, sweeping the 
beak from behind forward and 
thus covering the right lateral 
portion of the bladder. Next the 
left half of the bladder is in- 
spected. This is done by placing 
the instrument again in the me- 
dian line with the beak at the 
internal opening and turning it 
22.5® to the patient’s left, sweep-* 
ing it slowly from before back- 
ward in this position until it 
touches the posterior wall; then 
turning it to 45®, i. e., still more 
to the patient’s left, and sweep^ 
ing it from behind forward, thus 
covering the two zones lying to 
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the left of the median line. With these four motions, two to the left and two 
to the right, practieally the entire upper and lateral portions of the bladder are* 
inspeeted (Fig. 212a). 

There remains to he seen now the fimdns and the neighborhood of the in- 
ternal meatus. For this purpose the instrument is turned so that the beak points 
directly downward and is swc]>t from side to side from beliind forward, or from 
before backward, until every portion of the posterior wall of the bladder and tlio 

trigone has been covered. 
It is needless to sav that all 

t/ 

these manipulations must 
be gentle to avoid injuring 
the bladder wall. Jhiriiing 
th(j bladder Avon Id not be 
liable to occur with the cold 
lamp now generally us(h 1 
in this country, although it 
was common Avhen the hot 
lamp Avas in use. 

The direct cijsfoscopc is 
not so good for observation- 
purposes. It is introduced 
Avith its obturator, Avliich 
is then Avithdrawn and the 
direct telescope inserted. 
It is then pushed Avell back 
into the bladder aiul its 
beak is tilted up and 
swej)t from side to side*, in 
this way showing sonic of 
the roof of the bladder 
Avith the adjoining part of 
the anterior wall; the hit-. 
(*ral and posterior walls 
are then examined and the 
instrument is drawn for- 
ward until the interure- 
teral band and the trigone 
arc seen. This ap|)lies to direct-air or Avatcr cystoscopes, Avhile another telescope, 
made by Wappler, Avith an o[j(‘ning in the side near the end, allotvs us to look 
baerk at an acute angle at the neck of the bladder and the prostatic base. 

Normal Gystoscopic Pictures. — It is necessary for the practitioner to be 
familiar Avith the appearance of the normal bladder before he can understand 



Fig. 2\2h. — Inspection or the Bladder with the Direct 
C'ystoscope. The bc-ak of the direct cystoscope is moved 
from right to left and vice versa in examining the door and roof 
of the bladder, and from above downward in examining its 
sides. 
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the conditions seen in a patliological organ. The interior of tlie l)ladd(»r as illu- 
minated by the eystoscope has a pale-yellow, orang(i or a pink tinges, depcniding 
for its exact color u])on the lamp and jndsin used. A number of branching blood 
vessels are seen outlined upon it in darker red, which in healthy bladd(u*s are 
clear-cut and fimdy drawn. The upper hemisphere of tlui h(*althy bladder wall 
is smooth, but as Ihe cystoscojie is drawn ovc^r the posterior wall toward the n(‘ck 
of tlui bladder at its base, a thickened, slightly redd(‘r portion is brought into 
view, triangular in sliape and tapering toward the vesical neck, where it (uuls 
ill a dark-red color. This triangular space, with sid(^s an inch and a ipiarter to 
an inch and a half long, is called the trigone. Its apex corres])onds to tlu* in- 
t(U’nal meatus, and its base to the interureteral band. The apex is on tlu; base; 
Of tlu; prostate; in m(;n, Avhich is a dull red, or crimson, color. Tlie ft^niah; blad- 
d(‘r did'ers from the male princijially in not showing so much thickening about 
the internal nu'atus, nor such a well-inark(;d trigoiu;. Tlu; base* of tlu; trigone 
swe(;ps from oiu; unmoral ojiening to the other and disa])|)ears in tlu; wall of tlu; 
bla(ld(*r beyond th(»s(; openings, where the color chang(*s to an orange shade. 
On (;illu*r side of the trigone is the paratrigonal fossa. 

Tun Kindtxo ok tiik Uuktkual Ouikhm^^s. — The next sto]) is the most 
important of the whole proc(;diire, namely, the finding of the ur(;teral mouths. 
With the direct instrunuait, it is more difficult to inspe(*t the bladder walls and 
consectiuaitly tlu; position of the instrument must be changed considerably to 
accomplish this. The instrument in the bladder, with the dir(;ct t(;lescope in- 
s<;rte(l, should be i)ushed back slowly, in the nu;dian liiu;, illuminating the 
trigone until tlu; interureteral fold is brought into vi(;w. The end of the cys- 
tos(*o|5e is then turned from the right to the left, following the int(;rureteral 
band, until an angle from *10^ to from the per|)cndicular is reacluul, 
when the ur(;teral orifice. Avi 11 usually be brought into view. This is the theo- 
retical ]m)cedure, but ])ractically the exact modus operandi must be varied to 
a marked extent, ageording to the condition of the ureters, Avhich varies normally 
to a considerable dc'gree according to various pcculiariti(;s of the bladder of the 
indivi<Iual examined. 

TiiK Aki»kauax(;k ok the Uretekai. Ohiktces. — The ureteral openings are 
at the two poslerior angles of the trigone and pr(*sent in most bladders the shape 
of a slightly oblique, dark -red slit, or a more rounded d(;pression, and arc situ- 
ated upon a more or less marked papilla or promiiience. AVith the indire(;t 
eystoscope and the .patient in the cystoscopic jiosition, if the beak is turned 
downward, Ihe part of the bladder before us will be the base, the interureteral 
band and the ureters. 

Difficulty in finding the ureter in a healthy bladder depends usually on an 
insufficient amount of fluid and the consequent folding in of the mucous mem- 
brane in places. The introduction of an additional amount of Avater through 
the irrigating apparatus, by dilating the entire wall, will stretch out these folds 
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and bring tlic ureters into view. This is best accomplished as follows : The irri- 
gating nozzle of the cystoscope is connected with the tube of a fountain sjTingc, 
or the tip of a large piston syringe is inserted into a small pi(H?c of tubing at- 
tached to the irrigating nozzle, and the fluid slowly injected, while at tlie same 
time the base of the trigone is carefully watched. This portion of the bladder is 
sometimes out of position; in men, usually due to prostatic involvement, and 
in w’omcn, due to cystocele. Jn such cases, the finger, a rectal bag or a vaginal 
depressor inserted into the rectum wdll serve to push it to a better position. 

Having found the ureters, it is well to examine them carefully, not only for 
the sake of learning their shape and locality, but also to notci any al)nornialiti(‘S 
connected with them or the urine they emit. 

The ureteral mouths are sometimes so dilated as to res(*mblc diverticula*, 
and I have at times been able in this condition, after a ])erineal urethrotomy, 
to insert the tip of my foretinger into the mouth of each uret(*r. 

If a ureteral mouth is jirolapsed, it reminds us that there may be some in- 
flammation of it, or, more probable, that a calculus is present in tla? ur(*t(*r near 
the opening into the bladder, not perhaps of the correct shape to absolut(*ly 
occlude the ureter, but siitflcient to give rise to ureteral strain and a cons(Hpi(*nt 
protrusion of its avails. Sometimes a stone can be S(*(*n protruding into the 
bladder, as a dark s])ot in a gaping ureter. 

If the ureteral 0])enings be watched for a time every thirty to sixty seconds, 
the slit may be seen to dilate suddenly, to take on a transi)arent pink-orange 
hue and a whirl of fluid of an oily appearance is seen streaming from it as tlie 
result of the expulsion of the urine from the nr(*ters. Tlu?se spurts are not 
synchronous. 

In disease, the ureteral opening is often markedly altered and blood and 
pus may be seen coming from it. Blood coming froin the ureters is almost al- 
ways renal, although it may be ureteral. It usually comes down mixed with 
the urine and is often squirted out like a thin stream of red jnk, although clots, 
of a worrnlike appearance, may descend. Pus comes down in flakes and is car- 
ried away in the swirl and then seen to scatter and fall in tlui bladder, or (?lse a 
flake may catch in the ureteral mouth and be thrown out with the m^xt swirl; 
or it may come down from a ureter as a thick mass and remain hanging in the 
bladder at the ureteral mouth, or mixed with urine giving it a milklike color, or 
as a mealy mixture which is shot out in a urinary swirl. 

Pathological Findings in the Bladder. — (Cystoscopy jtells us whether the 
ureteral orifices are both present, their location, shape and condition, whether 
they are both secreting urine normally, and whether this urine is clear, purulent 
or bloody. It also enables us to determine whether the sphincteral margin is 
normal or the seat of disease, such as inflammation, ulceration, papillomatous 
formation, etc. ; whether the trigone is normal or the scat of inflammations or 
new growths; or whether foreign bodies or calculi, which occur in a majority 
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of cases in this region, are present. It shows us the presence and probable char- 
acter of new growths ; the presence and position of foreign bodies and calculi ; 
the presence of prostatic hypertrophy, of cystocele, the condition of the wall 
of the bladder and whether it is the seat of trabecular bands or the scarlike con- 
tractions of jxjricystitis ; whether it is normal or the seat of inflammations, 
points of hemorrliage, ulcerations, nodules, new growths, vesicles or divcrticuhr ; 
whether the cavity of the bladder is encroached upon by other organs, as an 
enlarged or displaced uterus or by pelvic tumor-masses or exudates. 

Tbaukcul^:, Bands and Pouch Ks.—Wlien tlie bladder is subjectcnl for a 
long time to an increased strain, the muscular wall may become more or less 
hypertroi)hied, the result being that muscular bands develop in certain ])arts of 
the bladder, wliile other muscular fibers remain unchanged. When we look into 
sucli a bladder, we notice prominent bands or trabeciihe crisscrossing in various 
directions and forming an irregular network. As the hypertrophy goes on, the 
bauds become more and more markedly devclopcKl, resembling the inlertwining 
of the roots of tre<*s in the woods or swam])s, and the spaces between them be- 
come dark depressions. When large enough, these depressions are called diver- 
ticube. With an increase of pressure and with an atonic condition of the de- 
pressed ])ortions, the latter become veritable poiuthes, which sometimes have 
such small mouths that their interior cannot be insjKH^tcd. In fact, in many 
blachlers removed at auto])sy the pouches have such small mouths that they look 
like distended ureteral orifices. 

Trab(^culation is easily recognized even by the beginner and may be intcr- 
])ret(Hl as a sign of hyp(‘rtrophy of the walls due to some condition which in- 
terferes with I lie eni])tyiiig of the bladder. The conditions may be a small 
meatus, a stricture or (Uilarged prostate in men, and displacement of the bladder, 
adh(?sions or pressure on the outside of the bladder in women. 

Inflammations of tiik Bladdku. — Ft is difiicult to cystoscopc a patient 
with an acute cyslitis on account of the very sensitive condition of the bladder. 
Inflammation is most frecpiently about the vesical la^ck, although it may extend 
throughout the viscus. L<?ss frequently there is a generalized reddening and in- 
tense congestion of the entire bladder. The characteristic changes of an acmto 
inflammation consist in the presence of reddened areas with many enlarged 
blood vessels, with the presence of pus and mucus — both upon the walls and in 
the fluid which becomes rapidly turbid — and at times blood oozing from the 
walls which quickly renders the field obscure. When we make a closer exam- 
ination of the mucosa in such cases, small erosions, which have a dull surface 
instead of the normal shiny lining of the wall, and localized hemorrhagic areas, 
which appear as dark-red patches, may be noted. 

In chronic cystitis, the bladder is usually pale in its interior, except over the 
trigone, where it is generally thickened and reddened. Reddened patches may 
also be noted in other portions of the wall, however. In cases of long standing. 
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with liypertropliy of the walls, there are also trabeculre and pouches. Accumu- ' 
lations of juis may bo noted adhcriiif^ to the walls, or hanging or waving in the 
fluid in the form of shreds. The blood vessels are turgid in places and circum- 
scribed ulcerating areas may also be seen in this condition. 

In the early stages of chronic cystitis, there is no perceptible change in the 
volume of tlu? bladder, but later on there may be hypertrophy, or an interstitial 
inflammatory process with a contraction of the viseus; while in the advanced 
stage of chronic obstructive cystitis, there may be a dilatation of the organ due 
to the retention of urine. When this takes place, the mouths of the ureters will, 
a])pear to be enlarged and distorted. 

SiMPLK Ui.cEKs OK TiiK TIlaodkr. — Simple ulcers may be either single or 
multiple. If single, they are usually large and accom])anied by thickened and 
elevates! edges and irregular base which may be covered by a colle(!tion of phos- 
phate-of-limc salts or an accumulation of pus. ]Multi])le ulcers are usually 
smaller and less marked. They are sometimes mistaken for ei)ithelioma, espe- 
cially when they are larg(» and have a coarse, granular base covered with pus. 
They arc generally due to traumatism ami heal, leaving scar tissue. 

TrBKKci:T,osis ok the Bladder. — Tuberculosis of the bladder is one of tho 
most frequent pathological conditions. In its early stages, all tliat can be S(*en 
are the minute lesions, white, yellow or gray, surrounded by a pink aureola. 
These are seen scattered about the bladder, often in clusters. Later they break 
down as tubercular ulcers which are of different varieties. There may be a clus- 
ter of small ulcers resembling a cold sore, but more infiltrated, usually seiui 
about the mouth of a uret(?r; or a local thickening with fine ulcerations on its 
surface; or a superficial ulcer resembling an erosion with the epithelia removed, 
and. a j)ink, pulpy surface with the edges but slightly marked and with almost 
no infiltration. In other cases the bladder, especially the trigone, may be cov- 
ered witli small ulcers, the wall intensely inflamed, oozing Idood and contracted: 
this is spoken of as hemorrliagic cystitis. In tliis last class of cases, which are 
tubercular, it is difficult to obtain a good view of the bladder, even under an 
anesthetic. 

When ulcers arc seen around the ureWal mouths, we must suspect a tuber- 
cular renal affection on that side, especially when such ulcers hav’^e some sur- 
rounding hyperemia and a base so uneven as to make it difficult to know which 
of its various recesses is the opening into the ureter. In advanced cases of 
tuberculosis of the bladder, the organ is so contracted and sensitive that cystos- 
copy cannot be satisfactorily performed. 

Stone tn the Bladder. — Stone in the bladder can usually be recognized 
quite readily with the cystoscope. The appearance of a stone in the bladder, 
next to a tumor, is the most beautiful sight in cystoscopy. Tho detection and 
recognition of stones, however, is not so simple as might be supposed. The, 
position of stones varies quite markedly with the position of the patient. When 
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the patient is standing, the stone tends to fall down into the depression at the 
neck of the bladder. When the patient is lying down, the stone tends to fall 
back upon the posterior wall of the bladder. When reclining, with the body 
elevated at a moderate angle (145° or less), the stone tends to rest on the 
trigone. It is in these two latter positions that the calculus is best seen 
through cystoscopy. 

The appearance of stones through the cystoscope is somewhat deceptive, as 
they look much larger than they really are, especially if tljc cystoscope is brought 
close to them. The shape of the stones cannot always be accurat(ily determined 
with the cystoscope and some stones which seern fairly well rounded, appear like 
lozenges when they arc removed. 

One of the difficulties often mentioned in the diagnosis of stones, is the 
tendency which they have to lodge in pockets. This is not so common as was 
formerly believed before the cystoscope was in use. The principal pocket for 
stones is in a posterior prostatic pouch in men, and in a cystocele pouch in 
women. Cystos(?o])y can do more to show the presence of pocketed stones than 
tlie stone-searcher or any other method save exploratory incision. A cystoscopic . 
examination should be made in every case in wliich stone is suspected, and, in 
fact, in every case of chronic cystitis before we exclude the prcjseiico of stone. 
Vesical cahjuli arc somctiiru'S not detected by cystoscopy, and I have seen well- 
known genito-ur inary surgeons fail to see them when situated in the postpros- 
tatic pouch. 

Tu^^ous OF THE Blaudkk. — These can be properly diagnosticated only with 
the cystoscope. They vary greatly in size from that of a split pea to that of an 
orange and are either infiltrating, sessile or pedunculated, the sessile form being 
more common. If malignant, the surface may appear granular and red. or 
whitish and covered witli ])us or salts like ulcers of the bladder. Sessile growths 
sometimes ai)j)ear like a luminous cone in the crater of a volcano, while at other 
times they have a cauliflower appearance or a warty surface. Pedunculated 
tumors arc usually more vascular, and the growth is not so dense. The small, 
pedunculated growths have numerous tendrils that wave about as they are 
struck by columns of urine shot from the ureters. 

Tumors of the bladder frcMpieiitly bleed so that it is im|K)ssible to use the 
cystoscope satisfactorily. In such cases, it is best to wash out first with hot 
boric acid and then to use a solution of adrenalin. This often stops the hemor- 
rhage, but sometimes defeats the purpose of the examination, as the adrenalin 
shrivels up the tumors to siudi a degree that, when small, they cannot be seen. 
In one case of most j)ersist(mt hemorrhage, no tumor could be found upon cys- 
tosc()i)ic examination; I saw simjdy a dark area on the anterior wall of 
the bladder which could be barely made out on account of the rapid discolora-. 
tion of the fluid. The tumor, wdiich was afterwards discovered at the opera- 
tion, was no larger than a very small French pea and was directly in the 
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line of the incision so that it showed only when the retractors were taken 
away. 

'Fhe posterior wall of a hy])ertrophied prostate at times simulates a tumor, 
in that it resembles a new growth with a granular surface which projects into 
the bladder; at other limes a bladder tumor develops on the base of the eii- 
largi‘d prostate, showing itself as a papilloma. 

^ralignant tumors, especially those situated about the trigone, which is the 
favorite location, are often red and indurated, their color sometimes rescndding 
the coral of a boiled lobstcu*. Tlu‘se tumors usually have an irregular surface 
which may be granular or h'uticulo-papular. 

Ilugie sometimes rc'semble papilloma, especially if they have suffered 
from traumatism. Wluui wd first lu^gaii to us(» the direct cystoscope in 
the clinic, numerous pa])illoma Avere diagnosticated, but these usually disap- 
peared with rest and bladder washing. Multi j)le sessih? villous tumors of the 
bladder are sometimes seen, but slightly elevated and covering a large part of 
the bladder area. 

Tn j)roslatic hypertrophy, the base? of the gland oftem projects into the blad- 
der. A dark space may be secui behind it, Avhich is a favorite seat for calculi. 
These can usually be seen with the cystoscope and resemble eggs in a nest, al- 
though tliey are occasionally overlooked. 

Ej)i:ma Hclloscm Vksk .k. — Of the forms of (‘dema which affect the 
human bladder, that which Kolischer describes as edema bullosum ’’ is ])er- 
haps the most charact(*ristic, and certainly the most interesting. Circumscribed 
areas of the vesical mucous membrane apj)ear to b(* covered l)y vesich‘s varying 
in size from a small seed to a ])(*a, oftcni closely packed togeth(ir, lu^twecn which 
Avhite, floating j)arlicles are seen adherent at oiu? eml to the blad<h*r wall, the 
probable remains of ruptured vesicles. They arc situat(*d near some inilam- 
iiiatory tissue pressing against the bladder wall, as carcinoma of uterus, tumors 
of the prostate, pelvic tumors and in connection with cystoscopic burns, ])yosal- 
pinx, j)arametritic exudates ami abscesses. 

IxTIJAVKSICAL EviDKXCK OF PkkIVKSJCAT. PROCESSES TX THE FeMALE. In 

women with bladder symj)toms, a condition resembling tral)eculated bladder is 
often seen. Bierhoff Tioti(?(*d that thb changes were confin(‘d to limited por- 
tions of tlie Idadder wall and occurred in people without obstruction or difficulty 
in urination, but who were suffering, or had formerly suffer(»d, from parame- 
tritis or similar trouble. He examined 443 cases. In 214, ther(^ was a history 
of parametritis or perimetritis. In 204, there were sym[)toms referring to the 
urinary organs present. In 130, pericystitic strands werci s(K*n. 

In cases of fxirivesical inflammation, the cystoscopic ])icture varies accord- 
ing to whether it has extended to and involved the bladder wall, or only the 
adjaccfiit tissues. If tlie })roccss is recent, the exudate encroaches to a greater 
or less extent upon the bladder, the distensibility of Avhich is, to a corresponding 
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degree, impaired. Tf the exudate is unilateral, the exeursiejns of the cystoscope 
are limited on the affected side, while normally free on the unaffected one. 
Similarly, if it occupies Douglas’s cul-de-sac, the uterus tends to he somewhat 
displaced forward and the excursions arc? limited toward the; posUudor wall of 
the bladder. In all these cases, if any amount of exudation is marked, the blad- 
d(?r wall will be seen to bulge inward over the site of the? i^xudate. When an 
inflammatory process in the tissues adjac(?nt to tlu? bladd(*r extends to and in- 
voInts the wall of this viscus, as in cases of salpingitis and perisalj)ingitis, 
edema bullosum ” is often i)resent. 

Wlien the process is an old one and the exudate? has gone on to organizaiioii, 
the cystoseopic picture is an (Tntircly different one. In tlu‘ same way that dis- 
placements of the ut(?rus and adnexa may be caus(‘d by tlu? traction of the 
fibrous strands, resulting from the contraction and organization of an inllam- 
jiialory exudate, we may have the bladder affected by these strands ])ulling upon 
parts of its wall. The most characteristic a])pearan(*e, liowever, in these case's, 
is the ])re*se'ne*e?, over parls of the bladder Avail, of sharp, scarlike formations, 
Avhich rise, to a greater or less extenit, abewe the? surrounding wall, ha\"e a yellow- 
ish-Avhite e*olor and tend to fimbriate at the ends. The? ])arts usually affected 
are the? ]owe?r lateral and the upj)er ])osterior, and the postero-lateral })ortions of 
the bladder. 

• The j)e?ri(*ystitic strands are limited to certain eircumse'ribed portions of tho 
bladde'r Avail, and are Ic'ss marked above? the? surface than re*gu]ar t rabe*(*ula*. The'v 
te*nd to liaA’c fimbriate?<l extremities and arc of sharp contour. These e?onditioiis 
of the teniale bladder, de»scribed by IJierhoff, were frenjiiently noti(*ed by me? in 
my gyne?cological Avard at the City llosj)ital, and the o])erations confiriucd the 
e*ystose*opie? and gyiiecologie*al e?xaminatie)u made, llis admirable descri])tion 
of these* (‘onditions from the? view point of a cystoscopist, cleared for me many 
an uncertainty Avhich 1 did not understand j)rior to reading his Avoi’k. 

CATHETERIZATION OF THE URETERS 

Catheterization of the ureters has ahvays beem a difficult procedure and for- 
merly surge'ons Avent abroad to le*aru it, Avlien tlu>y couhl as Ave‘11 ha\'e mastered 
it at liemie if th(?y hael had the necessary amount of patienice\ Ordinarily in 
the past, the? ])ractitieuier bought a cyste)sco])e and looke*d for a case? to Avork 
upem. He at last found erne and, not being familiar witli the details of tho 
examination, he hurt his patient and did not ae*e;oiuplish the catheterization. 
After a few more trials, he usually gaA’e it uj) and put his (*vslos(*o])e away on 
the shelf, Avheu’e? it sexm became an unusi?el instrument. 

How to Acquire the Knowledge. — It is advisable for the practitioner to 
buy a phantom (artificial) blaeleler (Fig. 213) and to practie'e upmi it for a 
while ; or to use for this purpose half of a rubber ball Avith openings correspond- 
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iiig to tiie iiiTtlira and the nrctcrs. The cystosco]'K3 can llien be inserted throngli 


the urethral opening in tlie i)hantoin 



or in tlie hall and he ean praetiee cathcter- 
izing the othc‘r two openings. 

He slioiild then obtain a ])osition in 
some elinie with tlie necessary elinieal 
material, and vvory day li (3 should keej) 
certain of tlie patients after the others 
have gone and praetieci washing ont their 
bladders, examining them and searching 
for the ureters. Aftm* la* has found 
th(‘m ill the way I hav(* spokiui of, he can 
cathet(Tiz (5 th(*m, although it might re- 
(piiri' three mouths to liiid them easily 
111 normal cas(‘s ( Fig. iM l). 

In (‘vervthing that om^ uiidertakivs in 
the liiui of prof(‘ssional work, then* are 
(liHiculties to lu* (‘neount(*r(*d. It is dilK- 
cult to j)al])ate th(‘ pelvic and abdominal 
organs; to det(‘ct the abnormal sounds in 
the lungs and h(‘art with tiu* st(^thoscop(‘ ; 
to examim* int(dlig(*ntly tln^ (‘V(* with the* 
ophthalmos(*op(* ; to make a diagnosis of 
tin* <*onditiou ot* the larynx; to s(‘e lla* 



-14. — Cathkterization of the Ureters. Thn relative position of the eystoseope to the iiret/er 
and the oi>erator jinst about to push the catheter in liy the direct iiietliod. 
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postc^rior iiaros, or to catluitcM’izc^ llio Kiistaeliian tubes. It is also diffieiilt to 
cystoseope a patient aiul (*atbeterize the ureters, and one innst not be diseonr- 
aj»(Hl beeause be fails and li(*ars those who have a(*qnired the art sj)eak of it as 
easy. It must be remembered that no one is born a eystoseopist and that every- 
one; who h*ai*ns eystoseoj)y (;ans('s more or less harm to ]>alients’ bladders before 
he b(‘(*om(*s prolhdent. 

I have; se(*n tin; most ex|)(;rt snra;(;ons fail to eath(;terize the nret(‘rs after 
tryiiii*: for an hour and a half. I have S(*en them at times fail in two eases ont 
of tbre(» even after tluy- have had Ion**; (‘Xp(‘rienee. 

In ord(M' to a(*(jnire tiu? eystoseopie (*y(‘ ami the eyshiseopie tinkers, out; must 
look many tinu's into the bbuhhu* and into many bladders, lie must eidlivate 
])ersistenee, patien(*e and preeision. It is easy for a man in a large city to learn, 



Kuj. UlT). — T hk Same Position as in Fic;. 214, to Show the Position ok the Hands in 

Cath etekization. 


if he is willing lo take the lime, for, after Irving a number of times without 
siuress, h(‘ (*an go to one of bis fricuids interested in that branch who will show 
the way; but in smaller communities it is more ditticidt, and one is more 
(*asily disconragxMl if he is not j)ersistent. A well-known surgeon in a city of 
1 00,000 inhabitants in which there was no one who could do cystoscopy or cathe- 
t(;rize the urel(*rs, cut both ureters in doing a hysl(U*(‘ctoniy. He concluded that 
if the ])atient had had catheters. in the ureters, tlu» accidimt would not have 
ha])pen(*d and be accordingly bought an air-catluderizing cystoscojie. He exam- 
ined bladders religiously for one year before he oonld see the nnders. Tie was 
then able to find them and he cathelerized fifty snccc'ssive cases before doing 
hysterectomy. He accomidislu'd his purpose and for a long time was the only 
thorough eystoseopist in his city. 
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The Instruments. — At [)r(*s(»iit «11 tlu? models of callK^lorizinp^ cystoseopds 
miule in this (*omilrv have the double eanal and can be used for observation as 
m*ll; tlien'fore, in eonsidering* the snbjeet of ea I h(*l (prizing the ureters, only the 
doiible-ealh(‘terizing instruments will be mentioned. The ureteral catheters 
should be Xos. 0 to S l'r(*neh scale, the latter l)eing the better size to prevc^nt the 
leakage of urine along* the sides. A eath(‘ter with a tip No. (> French gradually 
iiiereasiug in size toward the ])roximal end is most d(‘sirable. 

The Duiva'v Tnstkumext. — The lingers having be(?n seen as outlined 
under eystosco])y, a catheter is first ])ass(‘d up the ureteral opcuiiug on one 
side and tluui the instrument is moved alomr the interureteral band to the 

oth(*r ureter, and the remain- 
ing eath(*ter is juisIkmI up in 
th(* same way (Figs. 215, 
21 ( 1 ). 

The same inetliod applies, 
to the air (*ystosco]H), which is 
also direct. When the ure- 
teral orifice cannot be seen, 
more watcu* should lx* add(*d 
by the piston syringe, in the 
cas(‘ of water cystoscojiy ; or 
mon? air hy means of a 
pum)), if the air (‘ystoscojie is 
used. 

Tii E r.\ i)i UECT Txstiu:- 

MENT. — Th(‘ Jlierhoff instru- 
nuuit is the oik* us(‘d in this 
description, and jiresents " 
more difliciilties in ureteral 
catheterization than does the 
direct instrument, as it is 
necessary to move the cathe- 
ter toward tlie under in an 
angle instead of in a straight 
line. In other words, ono 
must dij) the end of the catlie- 
t(‘r into th(* opening instcuid 
of pushing it straight in. It 
must be rememb(*red that, as the image is inverte<l, the moveuKUit is liable at 
first to appear ataxic, and the examiner must consecpiently h^arn to turn the 
whec;! on the side of tlui shaft in what seems to l)e the wrong way, in order to 
make the p(nnt of the catheter move in the right direction. The ureters arc 



Fit;. 210. — CATHETKKIZATItIN OF THE UrETERS. Tilt* riKllt 
ureter ha.s been by the rlirt'ct iiietliotl and the 

bj-ak of the* instnirru'iit moved uero.s.s the iiitcruretoral band 
witli the catheter in the left iiret(!r. 
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at tlio cxtreniitios of tlio liypotliennsc of a triangle roprcsontcd by the intcr- 
iirotoral band, the apex of vvliieh is tlic internal urinary nieatn.s. In looking 
for tlie ureters, the floor of tlie bladder must be (compared to tlie dial of a watch, 
the central point of which should be that from which tin* catheter [)rotru(les from 
tlui instrument, in which case tlie 

b(dor(- the hoiii find the left UK^Iei 

siioli a way^tliat it moves the eml 

1 < * ‘1 1 I I 

gently push it into the ureter. fefl 

The linger is then turned down / !■ W 

again and the other ureter is lo- |l 

cated. During this latter pro- rbV 

C(Mlure, the first catheter moves III 

entir(*ly out of the fiehl of vision, 

and inav be entirely disregarded 217.— Catheterization of the URETER.S. The 

^ ‘ c;itlu*tt*r in tlio loft urotor, and on thr other side, in 

bv the op(‘rator. The second under dotted lines, the movement of the <*atheter before 

is now ealhotcri/.c.<l (Fig. 217), ["S «“ 

the knee again turned down and 

the instrument turned so that the operator may assure himself, before with- 
drawing it, that both catheters are {?i siiu (Figs. 21S and 2H)). The cystoscopc 
is then turned within the catheterizing portion, so that the beak points toward 
the median line of the abdominal wall, the cathet(U’iziiig portion meanwhile 
being held, and continuing to point downward. The instrument is then slowljr 
withdrawn, its removal being compensated for by a gradual insertion of more 




Ficj. 217. — Catheterization of the Ureter.s. The 
c;itlu*tt‘r in tlio loft urotor, and on thr other side, in 
dotted lines, the movement f»f the <*atheter before 
eiiteriiiK the right ureter in catheterization by the 
indirect method. 
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of the catliotors into llio ciumnla\ Wlioii tlio knoos of tlio instrinnont, with the 
catliolc'i’f!, appear at tlio meatus, tlie eathelers arc* fixed at the urethral orilieo 
with oiu' hand, and llie eysloseope steailily withdrawn with (lie otlu'r. lii 
performing eystoseo^iy, the catheters should he of dilhu'ent colors, so that they 



Figs. 21S 219. — Cathetkuization of the Uketehs. The (’atiiktkh.s in situ. In tho 

the urotonil catlictcT points (o “ twenty-five minutes hc'fore the hour,” anti in the second to 
” twenty-five minutes after.” 


can be easily distingnislied from oik* anotlier, as a black and a lirown, or a bla(*k 
and a striped catlK*ter. ^flie collcctini** bottl(‘s slionld also la? markt‘d rl(jhl and 
h^ff. It is tbns an easy matter to distin^nisb and coll(‘ct the se|)arat(*d urines. 
With the pre.sent systt/m of lcn.s(*s in the Wapph*r cystoscopi’s the imaije is not. 
inv(*rted and the catheters can easily be introduced without resortini*’ to tla* 
inancnvers just described. 

Slionld the iiriiKi become tnrbid dnrin.ir tin? conr.se of tlie examination, tbe 
cathet(*rs .slionld lie withdrawn and rubber tidies attached to thc^ irri,i;atinii‘ noz- 
zles eonnecterl with the eanniih-c, after which tla* solution should lu* forced 
through <»ne of the tubes from a fountain or piston syrini>-e. The streams 
then, flowiiiir thronjL;h sejiarate tnbe.s, are kept distinct, and the one tube may 
be ns(*d for tbe inllow, the other f<»r the ontllow. In ndillini^, after irrii»*ation, 
one stf)pcock is fdosed, and the bladd(*r filled through the otli(*r tube. 

The Rh3rthin of Ureteral Secretion — How to Remedy It When Interfered 
with. — After the eatli(*ters are inserted, the ]dnj[;s, if n.s(*d, an; removed from 
tbe ends and tlie urine is eolleeted in different test-tnbes (jr bottl(*.s. formally 
the nriiu‘ will Ik* .<een to (*ome in dribbles, interriiiiteil periodically, <*acli ilribbh* 
coiisistiiii^ of abfiiit hm or twelve drops. If tbe urine do(*s not How from one 
side, it is ])robabl(; that, tlio eatlieter is bloeked with pus or ihikmis, and slionld 
be aspirated. If this is not sneeessfnl in reestablisliin^ tbe flow, a small but, 
measured amount of lioric-aeid solution slionld lie injeeted to (*lc;ar the eat.be- 
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t(^r, by iiK'ans of a liaixl syriii«;o iiiserhul info tla; ond of tlio (‘atboter. It 
must be noted wlietlun* this all eonies away or not and its a])])(?aranee after it 
comes away as com])ar(*d with tbe solution before? inj(*etion. A (*l(?ar Iluid in- 
jected and a turbid one coming away would iiulicate pus; a Idoody one? coming 
away, bemorrliage ; a less amount of turbid tluiel coming away would show that 
some (fehris has ])lugge<l the catheter. Jf the fluid comes away cl(*ar, it shows 
that the ])elvis is normal. If no fluid enters, it shows that tlu* catheteu’ was 
])lua*ged before using it and it shouhl be withdrawn and cleaned, or else? an- 
other one us(‘el. This shows the importance of testing tlie catheters always 
b(‘for(‘ using them and washing tluan out iiimH‘diat(‘ly aft(‘rwards. If but one 
ureter can lx* catheteri/ed, a soft-rubb(‘r cath(*t(‘r should be left in the emptied 
bladd(‘r to colh'ct the urine from tin* other ki<ln(*y. 

The cath(*t(*rizat ion of both ureters at the saiiu* tiim* is very important, as it 
shows us the? c<»mj)arative s(?cretiug activity of the kidneys. We know that the kid- 
neys setTcte normally about forty-eight ounces of urine in tW(*nty-four hours; or 
that (‘ach organ will average an oim(*e an hour. This gives a c(*rtain standard for 
us to (*om))ar(; the urines with, although w(* know that th(*r(? are c(*rtain (*onditions 
depending upon ur(‘teral cath(*t(‘rizations Avhicli iuilnence in a way tlie secre- 
tion of uriiu*. Changes in the rapidity of s(;*cretion of the two specimens, of 
th(* (*olor and tin* cleariu^ss are also not(*d, as w(*ll as the a])|x'arance of the 
coloring matt(*r in case it is given for testing tla* fiiiK'tion of the res])ec*tivo 
kidneys. 

If, on inserting a nr(*t(‘ral catheter into the ]X'lvis of the ki(ln(*y, a few 
drachms of iirini* of normal app(‘arance pours down from that side, it is 
a (*ase of r(*nal retention ; whereas, if it lx* of a whitish, turbid flow, pyonephrosis 
is ])robably ])res(nt in that kidney. 

'^riu* ])rimary purpose? of ureteral catheterization is the el(*t(*rminatioii of tlie 
])resenc(* of lioth kidiuws, their function and a comparative examination of 
th(? urine from each. Aft(*r the* urin(*s from (‘acdi side* have* been e*oll(‘e*te*d, the*y 
should be e*xamine*d separately, anel the examination re*eoreh*el on blanks marked 
rifjhf and /c/7 h'ithirif. 

Diagnostic Value of Ureteral Catheterization in Ureteral Diseases. — Ure- 
teral cathet(‘rization, furtlu'rmore, is use*ful to n*e*ognize* the* j)re*sene*e of and to 
loe*at(* obstrue'tion in the ure?ter elm* to stricture's, lx*nds eu* kinks (movable kiel- 
n(?y), valvular formatiem, stone*s and the* ])re*ssure e>f bands of adhesions or 
adjaex'iit tumors. Furthermore, this prex'eelure may be employe*d for the 
diagnosis of intlainmation, diste*ntion or su])])uration in the ]H*lvis of the 
kidne*y. 

Ureteral Catheterization as a Therapeutic Procedure. — As a therapeutic 
j)r(x*e*<lure*, e*atheterization hiay be ivsorte?d to for the purpose of increasing kid- 
ne*y drainage* by dilating the narrowest parts of the ure'ter; for the ]mrpe)se of 
irrigating and treating the ureters and the ])elvis when they are inflamed. A 



234 CYSTOSCOPY 

catlK't(‘r in tlio nn»tcr cnii also bo employed as a guide in some abdominal and 
judvie operations, and as a means of permanent drainage. By introdiieing a 
eatlieter, provided Avith a silv(*r or l(»ad mandnd, and then exposing the abdomen 
to X-rays, tlie eonrse of the nreter ean lx* aeeiirately mapped ont and strictures, 
calculi or displacements of the renal [)elvis can be detected. 

The Importance of Ureteral Catheterization in Pelvic Operations. — TTre- 
teral catheterization is also an imj)ortant sl(‘p, jndor to hysterectomy, in cases of 
malignant growths of the ntmnis, as the ind(‘p(‘ndent tumors in the abdoin(*n, not 
connected with the* kidneys or nr(‘ters, can thus be made ont. 

Dangers and Complicatons of Ureteral Catheterizations. — Th('S(> are g(m- 
erally slight, provided two conditions are fulfilled. Tlu? first is not to work too 
long on any one occasion, l)iit, if nnsnccessfnl afhn* working a short tinu*, to 
have the patient call again and to r(‘p(‘at the calls until the catheterization is 
successful. Tlie second imjiortant ]K»int is to l)e carefnl not to use undue vio- 
lence in the introduction of the instmimnit. It is lux'dless to namtion tlu* im- 
portance of as ])erfeet asepsis and antisepsis as possible*, both in tlui pn^paration 
of the bladder for the encain or coeain, and in (*V(?ry manipulation connect ( mI 
with the procedure. 

It is remarkable how rarely infections of the pelvis and nreters occur if 
proper precautions are taken in catheterizing the nr(*ters. At the.* Post-CJradn- 
ate Clinic, where several hnndred cystosco])ies and nreteral catheterizations 
have been performed in the past f(*w y(*ars, no distinct cas(*s of renal or pc^lvic 
infection following nreteral cathet(*rizalioii have be(‘n notic(*d, although nnnier- 
ons attacks of urinary fever have follow(*d in ])atients whosi* nr(‘thra, bladder 
or kidneys were alr(*a<ly infected. The pro[)hylactic injection of solutions of 
silver nitrate, 1 : 2,000, with a syringe through the nretervd cath(^t(*r and into 
the pelvis of the kidney, and the washing of the bladder with the sanu* solution 
after every nreteral catheterization, has been carried ont in these cas(*s as a mat- 
ter of routine. This has j)rove(l to be a nsefid ])recantion against tlu* ext(*n- 
sion of existing infections and the prevention of a new inf(*ction. 

It must be remembered that a certain amonnt of blood and a C(‘rtain number 
of nreteral epithelia are often found in the catheterizcMl s])ecimens of nrim*, sim- 
ply as a resnlt of the mechanical elFect of the catheters n|)on the nincons mem- 
branes. This shonld be borne in mind in judging the r(,‘snlts of the urinary 
examinations of the s(*parate urines. 

l’r(deral catheterization has now become so nniversally recognized as a 
method of diagnosis and treatment, that it is no longer necessary to ])lead in 
its fav( )r or to rcjfnte the attacks which have been made upon it by surgeons 
who wen? so cons(‘rvativ(* that they did not care to employ this procedure. The 
teclmi(|n(i is difficult to acquire?, but with practice, patience and perseverance,, 
there is no r(*ason why anyone possessed of moderate dexterity, cannot become 
expert. 
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EVOLUTION OF CYSTOSCOPY IN THE AUTHOR’S CLINIC 

For a loiiii: liiiK*, althoii»*li lll(‘r(^ \v(‘r(* assistants in tlm (*lini(* wlio had 
stndind (fystos(‘()])y and nr(*tc*ral eathot(*rizatioji abroad, llu* oystoscopy was 
p(‘rf()rincd l)y mo alono and noiu^ of tlioni could catlicl(!riz(^ the ureters. 
To remedy this state of affairs, I accordingly (*slal)lislu‘d a cystosco|)ic room, 
whi(*li was probably th(^ first om* in this country, conn(?cted with a clinic; 
for routine (‘ystosco])y. Now (*V(‘ry assistant (*omini»* to llu^ clinic has to 
go through a C(‘rtaiii course; <»f service; — three months in (*ach de])artment 
of the clinic — so that it re(jnir(;s from one to two years for liim to reach the 
(;ystosco])ic room. Here; ju; is on elnty for tlire^e months, washing ont bladders 
and ])re])aring ])atients for cystosco])y, and them for three months more; in per- 
forming cystosco])y and in cath(;teriziiig the ureters, at the; (*nd cif which time 
Ik; lias IxH'oim; very ])rofi(‘ic‘nt. 

The result has been that we* have; ele*ve*le»pc*el a e*ystose*(H)ic se*hool and some 
of the; most expe*rt e*ystoscopists in this e*onntry have* se*rve*d lerms in emr clink*. 

It rc'epiire'S about six we;e*ks for (*ae*h man to b(‘e*ome ae*epiainted with the 
bladeler, and six wen'ks more; for him to lie able; to e*athe*le*rlz(; the ureters. Fe)r- 
m(*rly, ])hysie*ians re*tnrning from Fnro])e* wc*re; e*onstantly telling ns abont the 
elexte*rity Avith Avhich e*e*rtain snrge*ons abroad, who taught them, could e;athe- 
terize; the ureters. Whe*n the.‘y atte'injite'el to show their technicpie, however, they 
usually faih'd. At pre3sent, they linel that our me*thods of catheterization are 
the* sim])lest and that our e*yste)se*e)pists have more spe*e*el than those in Eureijie. 
On one* oe*casion whe‘n the; epie;slion of e]uickness was b(‘ing dise*usse*d by a body 
of 1111*11 visiting the clinic, 1 re'*epie*sted the cystose*oj)ist in e*harge of the room 
to illustrate the s]K*eel of our American method. He* lille.*d the ]iatie‘nt’s bladeler 
with solution, inserted the e;ystose*e)])e anel cathe*lerize*d both’ urete*rs in twe.*nty- 
nine; se*e'onels. 

I do not ap])rove eif these trials of sp(H*d anel it Avas the only time in our 
work of ureteral e*athete*rization in the edinic that it has bee*n indiilge*d in, as I 
fe*e*l that, Avhile showing the ele*xte*rity of the e)])e*ralor, it eletracts from the (fare- 
ful and efonse*rvalive; mcthoels which it. is onr e*ndeavor always to carry out in 
blaelder Avork. 

After the; e*ystose*opic examination, either for observation or Tirete*ral cathc- 
te;rization, is Jinisheel, the* patie*nt is again plae*eel in the; horizontal peisition, a 
cathe‘te;r is intreieluevd anel the bhidele*r is emptie;d, aftc‘r Avhiedi it is washed out 
Avith a 1 : 4,0()() solutiem eif nitrate of silver, as is also the urc'thra. 

Fifte*en grains eif urotropin in a glass of Avate*r is given by month, and a 
suppository is inse‘rt('el e*ontaining te*n grains of epiinin and one eiuarter eif 
a grain of morphin to prev(*nt an attae*k of urethral fe*ver. 

Fig. 220 is a chart showing blaelder laiel ojien, useel by me in de^picting blad- 
der l(*sie)ns seen by e*yste)sce)])y. 
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K('iu*ti(»n nftcr (*ystos(*<>j)V is due t<> the paticuit’s spasniodie resistance to the 
])assai»(‘ of the instrument througli the nretlira, wliieh eaus(*s a traumatism and 
cons(*(pieutly a urethral ft*ver in case the iiriiu* or the canal is infc'cted. This 
is inti*nsili(Ml in a damag(Ml eondition of the kidneys. A slight reaction may 



Fkj. 220. -DiAfjRAMs OF Bladdkk usKn FOR Keki»in<j nKc'ouDs. S1k>\vs, on tho loft, tlio baso, 
IKyStf'iior and part of lateral walls, and on the ri^^ht, the antcTior ami lateral walls. 

occur (*ven though asepsis ami antisepsis is ])erfect, and the bladder and urethra 
are waslaul out aft(u* it hy silver solution, and morpliin and ([uinin solution is 
given. 

QUESTIONS REGARDING CYSTOSCOPY 

Tn conrduding this chaiiter, I will consider the (jiiestions that have been so 
frequently asketl me regarding cystoscopy: 

(1) Which is the better instrument, the <lirect or the indir(*ct { 

(' 2 ) Whi(di is the. better instrument, thc3 air or water eysloscope ^ 

(3) Which is the easi(‘r to cathetcrize, a man or a womans 

(1) As to th(i qu(‘stion, which is the Ixdter instruimvut, tla‘ din^ct or in- 
din.'Ct, I will say that, the indireet is the better. This is especially true in 
the hands of th(! cystoscopist who is an expert in the ns(? of both instruments, 
as with an imlirect yon can examine tin? interior of the bladd(*r better, which is 
th(‘ object of cystoscopy. Vfiu can also see and ])ass the catheter into any ureter 
that can Im* catheteri/CMl by the direct in.strument, besid(‘s introducing it into 
many nret(*rs that cannot be catheterized by tlu* dire(*t cystoscope on account 
of an enlarged ])rostat(f, a disjilaced or deformed bhuhler, or a cystocele. 
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With the instriirnoiit, it is much easier to cathoterizc the ureters of 

UTiujly-fivc* jKjr cent of the ])atients, if this ])er(‘entage (*an he eatheterized ; I 
f(‘(il (juit(» ecjrtaiii that they cannot be, the first lime, in patliological cases. Once 
the ureters are secui, the catliel(?rs can (easily be introduced, as they are simply 
pushed straight into th(‘ o])enings. The direct cystoscope, however, does not 
giv(i tluj (ixaminer as good a view of the entire? bladden* and, tli(?refore, is not 
such a good instrum(‘nt for ol)servalioii. Tliis Jed me to bring out tlie cystosco[)e 
tliat I liave d(?scrib(‘d, as it stands for the teacliing in tla? clinie* — naiiK'ly, (?x- 
amiiu; tlie bladeler witli the indire^ct t(des(‘ope; withdraw it, introduce the direct- 
cat lieterizing a])paratiis and calli(‘terize the ureters. 

( 2 ) Whicli is tile; b(?tter instrument, the air or tlie Avater cystoscope?? Tlie 
Avaleu* e'ystose'ope is ceu’tainly [letter, as tlie indire‘ct instrumeuit, which is tlie 
b(*st geMi(*ral e*ystose*o])e% e*an emly lie used sue*e*essfully in a wateu* meMlium. 

There? is, e*onse‘(|uent ly, remaining for discussion, eudy that jiart of the ques- 
tion as to the redative me*rits eif dire*ct-air anel wateT ewstosceqies, and he»re‘ again I 
liedie've that, in the gre‘at majority of (*ase‘S, the direH*t-wate^r ewstosc'Ojie is prefer- 
able?. A l)lael<le*r dilat(‘d with wateu* is more tolerant than Avhen dilate*el with 
air, and it is h'ss liable? to traumatism, as the maneuveirs are? maele in a fiedd 
full of an antiseqitic solution. 

h'oruieudy the? air (‘ystose*o]K? could not be? use‘d, as the e*ystoscopic lamps 
we'H? too he)t and would burn the bladde?r, and ej'Vstose'ojiy had to be p(?rformeMl 
ill a. wate‘r me‘dium. The adve'iit e>f the Mignon e*old lamj), Virought emt by Pres- 
ton of the? Kh‘(*tro-Surgical ( 'onqiany of lloche^ster, and intiN)due?eMl into the3 
instruments di^viscd by Dr. Koedi and Dr. I.e*wis, made air e*ystose*opy praclie*al, 
on account eif the? bladder bedng able tn tolerate the e*old lamp. 

There? are? aelvantage-s that an air e*ystose*oj)e has in e'eu’tain cases, as, for in- 
stance, whe*n a large? amount of pus is coming down the ure?te*r from a kidiiew 
and (douding the? fluid in the l)ladde*r or when blood e'omiug from the* kidnew 
riMidcrs the? Iluid mcelium dillicult to se*e through, in edtlieu* of whiedi e*as(\s the 
dis(‘ase‘d kidnew would he? de'te*rmined and the ureters e^asily cathe‘te*rized by the 
air inslrument. It is also valuable? in certain e*ase*s of cystitis with bladde*r sac- 
culation. In the» tn*atment of certain e*onelitions, it should be more suitable 
than the? wateu* iustrume*nt, as in cure?tting or e'auteu’izing ule*ers of the bhuldeu*. 

It is, howe‘ve*r, a more* ditHemlt instrume*nt te) use* than the* wate*r e*ystos(*o])e*, 
as the* jiatient e'onqilains of ])ain, and is ke]it in position with dilllculty; while 
the? le*aking of air, and the bubbling uj) of air and urine* disturbs the? composure 
of the e*xamiiu*r. The*se cause's have be*e*n su11icie*nt to . make* the majority eif 
the? prac'tit ione*rs who have? purchase*el the instrunie*nt put it away, and its use 
is limiteel tei the* sjie'e'ialist with an abundane*e e»f mate*rial. The*re is, howe?ve*r, 
a great fie*ld feir the air e*ystose*o|)e if alteratiems can he* maele by which the patlm- 
le3gie*al fiedel in the l)laelele*r can be ke*])t sufficie*utly snie)othe*d emt by air dilatation 
to alleiw eiperative weu*k te) be deuie through the instrunic*nt. A e:*yste)sce)pisl 
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should, tlioroforc, he able to use the direet aiul iiidirecft water, air and catheter- 
iziiii*: eystose<»])(‘ (*(|nally w(‘ll, in order to l)e ])rotieieMt in liis sp(H*ialty. 

(;>) Wliieh an* Ihe easier to eatheterize, iii(*ii or women ? This may Ix^ an- 
sweretl by statiiii** (hat it is c*asier to introduee the instrument into tlie female 
bladder (liah into the male, hut omx* introdneed it is more ditfieult to mak(j the 
examination in the female. This is lH*eansi>, in the fc'inale bladder, tlie land- 
marks are n(»t so elearly ih‘lined, and also b(*eause, in women, the pelvic con- 
tents are m^t always normal, (*spe(*ially the int(*rnal G(*nitals. I t(*rin(^ displace- 
ments chani»c th(> sha])(^ of tlu* blad<h*r and its relations, as do tibroi<l tumors, 
th(* adh(*sions of (*xmlati*s about the* tnlu's, (lie ])rt*sencc of ovarian tumors and 
the [)rolapse of the posterior wall in cystocele. 
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SPECIAL URINARY SYMPTOMS 

I. DISTURBANCES OF MICTURITION 

Fkkqukxcy of Uiu nation 
(Pollakiuria') 

Ftiequkncy of iii-inafioTi is p(*rlia|)s tlio most (*0111111011 form of urinary dis- 
turhaiicc*. Tlio normal fr(*qu(mc*y of iiriiiaiioii vari(*s soniowlial; in <Hff(*r(*iii 
imlividnals and at. difteront times. A li(*altliy [ktsoii, ivitli a iionhal urinary 
tra(*t. not pressed upon or intcirfcired with liy anytliiii!^ outsid(» of its walls, jiassces 
uriiK? five, times a day without any diHiculty or pain, and with a stream of ^ood 
size whieh ean he started or sto])p(^d at will. At the (.md of the aet, the bladder 
is empty and 110 scaisc^ of diseoinfort will he f(dt in any ])art of tlu^ tra(*t. ITrina- 
tiou usually tak(*s places 011 arising*; at the time of the stool; Ixdore the midday 
meal ; h(*fore the (^V(ming meal and 011 ret iring. 

The temperature ])lays an inqiortant role in the frequ(m(\y of urination. 
During the hot weath(n’ when the skin is active, mu(*h liiiid is taken from the 
IxmIv in tlu? j)(?rs[)iration ami the amount of urine and tlu^ frec|iien(*y t(*nd to 
diminish, (*x(*(*])ting when the imlividiial is in bathing, when the* d(‘sir(* is ninch 
iner(‘as(*d. In the autumn, the skin bec'onms h^ss activt*, a<lditional work is 
thrown upon th<* kidneys and the frcHpicmcy is incr('as(*d. \V(‘tting the f(‘et in 
.the fall of th(* yt^ar or chilling of the h^gs iimreases the amount of fluid voidcnl 
by ])roducing a congestion of the internal urogimital tract and, thcrc^fon^, an 
irritability ot* th(» urinary organs bringing on the d(*sire. Autumn freepumey 
is oft(*n caus(*d by sitting or standing ipiietly wati*hing some game or other 
obj(H*t of interest, when the circulation is active and the* extr(‘miti(*s, on ac(*ount 
of not l)eing well cov(*red, are chillcMl. This tmideiuw disappc'ars during the 
winhn* wh(*n the (jxtnmiities are b(»tt(*r protectcMl by heavi(»r clothing and over- 
coats. The fre(pu»ncy, ]ierhaps, r(»turns in the s]iring from a different cause — 
the sudden beginning of activ(? ])erspiration which takes a ci‘rtain amount of 
fluid from tlu; urine and renders it more concentrated and irritating. 

The amount of exercise has the same (dfect as heat, in that it increases the 
activity of the circulation and (•onsecivicntly perspiration, when the (luantity of 
urine is temporarily diminished. 
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^Mental emotions £ 2 :ivo rise to many varieties of frc(]iieney, wliieli may show 
tlioms(‘lvos in an iiuexpeeted desire to urinate, as in the ease of sudden fright. 
At olli('r times frequeiiev is increased wlicm wailing to take j)art in some event, 
eomiJetilioii or gaiiui, in which tlie ])articii)aiit is cs|)ccially interested ; in which 
case, before l)(*ginning, it may he necessary to nrimile three times in an hour, 
Avheri'as ]>erha|)s a few minutes aften* the affair is over, the desire is gone and 
Avill not occur again for s(*v(*ral lionrs. 

^lental association or conlinuons tlionght c(Mitered n])on the urinary organs 
may have the same effect, as stmhails working ini (he sidqcct eitlier in a literary 
or clinical way, hut especially the form(*r. 

Pathological freipiency of urination or liladder irritability is a condition 
in which the iirinc is not only v<u<hHl more frtHjmaitly than normal, hnt in which 
the desire to urinate is ])res(‘nt again soini or immediately aftm* voiiling it. The 
frecpieiicy of micturition ol)S(*rved in disc^asc* is variable, ranging from six urina- 
tions in the daytime and one* at night, to an almost conlinuons dtvsin*, or a mic- 
turition every few minutes. 

Etiology. — KVecinemw of urination is dm* to troubles imle|)end(*ut of the 
urinary tract; to diseases of tlu* urinary tra(*t; to aif(‘(*tions outside* of the 
urinary tract that int(‘rfer(* with its (the* urinary trac't's) function. 

(1) Diskasks Tm)K1»i:m)KXT ok tuk ITmnauv Tuact. — The diseast*s inde- 
pendent of the urinary tract causing fre(pi(‘ncy of urination arc* those* of me- 
tabolism, as diabete*s ine*llitus and insipidus, giving rise* to ove‘r|)rodu(*t i<»u of 
urine; nervous disorders, as hysteria, neurasthe*nia and hy])ochondriasis j)ro- 
dneing an incre*ase*d amount of urine; or the* characle*r of the* urine itse*lf, as a 
highly ae*id urine or one e*ontaining an incirased amount of uric acid, oxalate* 
of lime or inelie*an, the* results of faulty metabolism through irritation of the* 
kidney and the conseepiemt ])olyuria. 

Fr(*(|iu*ne*y may also follow (*e*rtain articles of die*t, as ])e*p])c*r and (»the*r con- 
diments; an abundane*e of spring Avate*r; inine*ral diure*tics, alcoholier drinks, 
cspe*cially gin and be*er; e*e*rtain fooels giving rise to inte*stiual termcntal itms, as 
sweets, fried food, onions, raelishe*s, cabbage*, te)mat»>e*s; alst) a die*t too rie*h in 
meat whiedi may give? rise* to intc*stinal juitrefaction. The?se? article*s of food, 
if not jiroperly dige*ste*d, give* rise to the* products of faulty me*(abolism alre?ady 
mentie»ne*d : indican, iirie? ae*id, diabete*s, oxaluria, ete*. 

('2) Diskasks ok tiik Ukinaica' Tuac t (IrviNej Risk Te) FieKeiiiKNoY ok 
P iuxATiox. — The? disease's of the? urinary tract e*ausing this trouble* are? situate‘d 
above? and below the* middle* zeiiie* of the? blaeleler, |)rine*i pally in the? latte*r. Above 
this zone*, we* have? the? kielne*y, whiedi erauses pollakiuria, owing to a jxdyuria. 
The ])olyuria is geaierally elue* to an interstitial nephritis, to a tube*rcular ne?phri- 
tis in its e*arly stage's and some*time*s to tlie irritation of a re*nal e*alculus. An 
inte?rmittent pollakiuria is seunetimes jiresent in the? case* of a movable kidney 
that lias be?c(mje displae'C'd, where there is an intermittent hyelremejihrosis, which 
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on its return to position pours out a sufficient amount of urine to give rise to 
frc(pi(‘n<’y for a britjf period. 

Tlie bladdcu* is, however, usually responsible for frequency of urination, duo 
to a coiig(*stion or iiiflannnatioii of its wall as a result of the irritation from a 
foreign body, as a calculus in its cavity, from tubercular dej)osits or ulcers in its 
wall, from tumor, or indirectly from the back |)ressur(‘ owing to some obstruc- 
tion in the tract b(dow, as the ])rostat(^ or tlui urethra; or from an extcuision of 
an inHammation froih the urethra. 

Most of th(‘ troul)l(*s in the bhuhler giving rise to frecpiency, are those situ- 
at(;d in tlu^ |)art Ixdow wliat would corresj)ond to the middle /one of an organ 
in h(*alth when full of Iluid. This would iiudiide th(‘ base or fundus from the 
inl(M-nal iiaaitus to a liiui above? tlu? interur(‘teral band, thus including the 
trigoiu?. 

A calculus in this position when th(» ])alieiit is stajiding, sitting or moving 
about, would give* rise te) irritaliem anel (MUiscMpuait t*onge*stie)n e>f the? blaelele*r 
Jie;are*st the* inte*nial me‘atus; while at night, wlie‘n he* is sh‘eping, it wouhl fall 
away freim the* ]M)ste‘rie)r wall of the blaehler anel the* ])atient we)ulel be compara- 
tively (‘omforlable*. The shape anel surfaen* of the cale*ulus inllu(*ne*(*s fre.*epie*ney, 
as e*ale*ulus with a siue)e)th surfae*e that eleM*s ne)t (*ome* in e*le)se (*e>ntact with the 
inle*rnal m(*atns ])roeluce*s a less elegree of frequ(*ne?y. 

\\\slcal iahcrcalosis r(*s(*mbl(*s cle)sely ve*sie*al calculus in the day freepieiicy, 
exce|)ting that the* stre*am is not int(?rrupteel, as it oft(‘n is wheui stone; is j)re*se*nt; 
but at night the freepiene*y continues in about the same* elegre^e*. The fre(pu*new 
in this dis(*ase is V(*ry gr(*at wh(*n there is an ulcer iu;ar the internal me*atus and 
ce)us(‘(pi(‘ntly e)ver the; vesic*al s])hincter; where.*as, whe*n ule*ers are farther away 
fre)m it, the urg(*iu*y is much le*ss mark(*el. In V(.*sie‘al tubercule)sis, bt*fore ule*ers 
have form(*el, the fr(*epu;ne*y is ne>t se) great. 

Vesical fiunor eleH*s ne»t usually cause suedi markenl fr(*epi(*iie*y as eitlu*r cal- 
culus e)r tuberculosis, as it is not g(*nerally situateel near the V(*sie*al outlet. 

In all thr(*e; ot* thc*se ce)iielitions, there is cong(*stion, in the; lirst due to the 
irritation of the stone, in tin; second about the tubt*rcular deposits and in the 
third in and about the tumor. in all tliesc; conditions, the closer tlu; contact 
of tlu; pathogenesis with tlu? internal meatus, the more marked the frequency. 
Tlu* symptoms are also more* s(*v(»re after a cystitis has develo])ed. 

Impediincnls to urination also give rise to frecpiency in ilitfereiit ways and 
in diff(*r(*nt degrees. 

When a bladdi*r has to force urine through a canal in which there is a nar- 
rowing in some locality, or where its sliapi* has beconu? changed through pres- 
sure, an extra strain is brought upon it and eonsettuently an extra amount of 
blood is brought to its walls, resulting in congestion. If this imj)ediment 
temporary, the bladder cpiickly regains its normal condition, after it has sub- 
sided, and the fr(*(piency is consequently of short duration and of a varied de- 



242 SPECIAL URINARY SYMPTOMS 

greo. If tlie iinpcMliiiiont is slight at the start and increases slowly, then the 
bladder hi^coines aecnstonied to it and slowly hyperirojdiies ; tin? coiig(»stion is 
then' not marked and the frecpieney develops slowly and insidiously. If the 
im])(Mliment interferes with the urination to such a degree, owing to a mechan- 
ical obstacle or a weakened stat(‘ of the hladdm* Avail, that the bladder cannot 
com])let(*ly em])ty itself and a certain amount of residual urim^ is always pres- 
ent, occupying a part of the hhubhu* spac(‘, then the riaiiainder of the S|)ace 
for the transient urine is coiis(Mpiently h‘ssen(‘d and the patient must urinate 
more frt*(piently on account of this diminislu'd sjmcc* being tilled iiion* fn*- 
quently. 

'rem])orary im])ediments to urination arc^ du(\ first, to an acut(^ ju'ostatitis, 
principally of the ])ar(‘n(*hymatous form; lu^xt, to that of the* follicular type*, 
or to an abscess resulting from either of tluvse forms, or to a chronic ])rostatitis. 
In an acute ])ar(Michymatous prostatitis, when one or h«>th lolu's arc* involved, 
the iiiHanuMl gland grows u]i into the j^rostatic urethra, toward the* hladd(‘r, the 
same as in ])rostatic hyjiertrophy. This gives rise to frcHpumey ot! uriiiatinii on 
ac<*ount of the* intlammat ioii near the bladder iu‘(*k, and also on account t>f the 
r(*sidual urine ivsiilting from the; impedinuuit itself and the consecimait diniin- 
ishc‘(l transient ca])acity of the bladder. If the jnostatitis is follicular, then 
there i.^ simply a bulging into the urethra of a siitHcdent (h‘gree to give* fre- 
(pu*m*y, (.luc^ to an iiicrc*as(‘d strain l)eing brought upon the bladder to pass the 
urine through the iiarrowc'd canal. In cntlic*!* of these* c*onelitions, an abscess 
may form, giving rise* to an incivascMl elfort of the* blaelden* to forc'c* urine by 
the impedime*nt, to re‘si(lual urine or evem to comple*te retention. Wlu'n the* 
inflammation subsidf.*s or ihci absc'css breaks or is evacuated, the* fre‘(|uency dis- 
apj)ears or suhside*s. If it disap|K*ars, the^ elise*ase is ])rol)ably cure‘d ; but if it. 
s!d)sieles and the urine is not clear or shreds are? i)re*sent or ])rostatic leakage*, 
the*ii the; elise*ase is not cured and the slight fre*ejuene*y remaining is the result 
of a chronic ju’ostatitis. 

In tuberculosis of the prostate, there is fre‘(p!e*ne*y in a varie*d de*gTe*e due 
to the? assoedated ])rostatitis and ure*thritis. This is more* marke*d if it e'xtemds 
to the bladde*r. When confine*d to the j)r(>stat(; alone, in time* it usually subsideis. 

In prostatic calculus, the fr(*(iue‘ncv also A'arie*s in e]e*gre?e and is often very 
niark(*d, due to an associat(.*d {)rostatitis and .sometime*s to in(Mjm])le*te* re;te‘iit ion. 
This subsides slowly aft(*r the? stone? has be?c*n reniove?d. 

Kxudate*s about the urethra in any part Avhich may or may not re?sult in a 
jif'riurrllinil ahscf'ss^ often give rise to temporary fre*ejuency of urination, due 
to the* narrowing from the? outside ])ressure, Avhich disappe‘ars whem the? ahs(»e‘ss 
has IjccMi iiicise?d or broken. If there is great ])ressure? in the urethra in the?se 
cases, there? may be conij)lete retention of urine. 

l*osleri(jr yrrUiritls occurring during an attack of acute urethritis will also 
give rise to fre(pu*iicy, ofte?n in a A'ery marked degree. 
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It is easy to inidcrstaiul the inoelianism of fre(|Tieiu*y of urination in acute 
posterior nr(.‘thritis. Normally, the pressure of a few (Iroj)s of urine in the 
posterior urethra, as the result of a sliglit leakaj^ti throujL!;!! the sphincter when 
tlie hladder is sulfici(uitly distended, is said to he tluj r(*al cause? of the desire to 
urinate. The? ehisire to urinate is a physiological pheuoin(‘na, initialed hy a C(‘n- 
tri|)(‘lal irritation of the? |)ost(»rior ur(‘thra aiul the? iu‘(*k of tlu? hhulder, hy a 
small (piantily of urine. When the posterior urethra is iutlanied, the? irritaliility 
of its uuK'ous meinhrune is increascHl to a high ])ot(*ntial and thus the patient 
is ol)lig(‘d to ])ass wateu* fr(‘(pi(?ntly. 

Freepiency of urination slowly increasing is caus(;d hy a chronic iinpedinient 
to urination, as in the case of stricture? or ])re)static hy])ertro[)hy. 

A slrirlnrr may he? e*e)nge*nital, acepiiri*el or traumatie*, and the; nearer to the 
hladeh'r it is situateMl the; more; niarke‘d will he* the; fre‘(|uc‘ue.*y. (tmg(‘nital 
strie*ture*s are* usually line*ar ami siluate‘e| at the* me‘atns or just in front of the 
fossa naricularis. '^Flie* frt*e|ue*ne‘y of urination in childre*n is ))riue‘i jially due 
to this e'eiiielition ami the‘re* is ge‘ne*rally a history of nocturnal iiUMUit iue*ue*e\ 
if the*se j)atients de*ve*lo]) a urethral inllammalion, the* fre(pu‘iie*y he*e*omes more 
marked. 

Ae*epiire*d stricture's, re;sulting from a ur(*thral infe*ctiou, are the ]m.)st fre'- 
([ue*nt. The; fre‘epiene*y in the;se; e*as(*s until the; stage whe*n residual urine* he*gins, 
is due* \i) vesical conge*stieui or e*ystitis, usually the* latteu*. 'fhe* fre‘epu‘ne‘y is more 
marke*d, in proportion, during the elay than eluring the oight, and increases 
after elissij)atie)n or e'xposure. 

Traiimatie* strie'ture* is elue* to a fall anel the ])ressure of the* urethra hetween 
the triangular ligame*nt of the* puhis and the impinging hoely. 'J'his is evften 
se*ve*re*, giving rise; \o re*teutiou anel later, ])e*rhaps, to e)verHow iue*outiiu*ne*e;, 
or to e*xtravasat ion of urine. In case*s e)f mo(le*rate;* d(*gre*e* with uo e*cnn- 
j)lie*atie)ns, howeve*r, a milel hut steadily increasing fre*epie*ue‘y will prohahly 
re*sult. 

lm])eelime*ut, with re*sidual urine', cause's fre*epiene*y of urination hy the 
vesie*al e*onge*stion re*sulling from the impe*eliment, anel also on acevuint of the 
le'ssene*el hlael<le*r spae*e; for the* transient urine', elue* te) so mue*h e)f the hladeh'r 
cavity being take*n U[) hy the re*sidual. The fre*epie*ne*y will e*ontinue to incre*ase 
in pro])e)rtie)n t.e) the ame)unt e)f hladele*r sj)ae‘e that he*e*oiue*s e)e‘cu])ie*d hy the 
re'sielual urine, anel often until coinj)lete; re'tentieni e)r overilow ine*e)ntine*nce 
re'sults. 

In ])re)static hypertro|)hy, the* fre*epiene'y e)ce*urs in the* same way as it eloe'S 
in case's of ae*epiire*el stricture; anel is at tirst elue; te) e‘e)nge*st ion fre)m the extra 
ame)unt of work thiwvn uj)e)n the* hladeler in its effe)rt te) e)ve‘re'e)me the e)hstruev 
tie)n. As the ])re)state ineTe?ase;s in size anel the vene)us re'turii ilow from the 
blaeleler is interfe;r(*el with, a j)assive ce)ngestie.)n take*s plae*e. This is more 
marked at night ; for then the circulation is less active than during the day when 
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the jiatient is up and about. The more marked frequency at night thus differs 
from the frequency of stricture. Later, as the prostate continues to increase in 
size and ])ushes up into the bladdc*r, the residual urine increases, and, as the 
bladder is juore encroached upon by it, the space for the transu'ut uriiu^, then*- 
fore, is conse<]uently diminislied and frecpiencv increas(\s. "Fliis in(Tease<l tre- 
quency increases as in stricture, until complete retcuition or overflow incon- 
tinence takes j)laco. 

In ])rolaps(» of the uterus, cvstocele and vaginal h(*rnia, th(*re is also a pouch 
of tlu^ ])ust(U’i()r wall of the bladder, giving rise to residual urine and conse- 
quently less room for the transient urine; the patient, tlu'rc'fon*, passes urine 
more frequimtly, just as he would in case of prostatic byp(‘rtroj)hy. 

(;i) FuKorKNi'Y or Uioxatiox Dvk to Dismask Outsidk or tiik ITkinakv 
Tkact IxTKiirriMNc; with its Frx(‘TioN. — First among these, iuv the injuri(‘s 
and dis(*as(*s of tlii‘ spinal (‘ord and brain (usually tlu^ latter), as tlu‘ sclerosis 
or tumors jiress ujxui th(*in, increasing pressure slowly and causing an inter- 
fer(‘n(*(» with their circulation. 

]Ier(‘ the innervatitui of tlie bladder is inhud’iuvd with, tlau’e is loss of 
j)ower in its wall, the desire is not so imperative, but the ])ati(‘nt fe(*ls tlu^ nee(*s- 
sity of ])assing urine more fre(pi(*ntly in ord(*r to avoid tlribbling of urine. This 
increase<l frequency, the r(*sult of mental calculatiiui, in(*r(‘as(‘s until th(*re is a 
larger amount of residual urine and a conseciuent overflow retention. 

Tnt(*rferenc(‘ from without, when there is no disturbance of th(» inmu’vation 
(if the bladder, is due to the ])ressure or pulling of some jHudvijsical tissue* with 
which it is in (dose relation or to which adhesions hav(^ fornuxl. 

Seminal vesiculitis cause's fivepieiicy when the v(*sicles are enlarged, tcuisi*, 
acutely iiiflamed or adhenuit to the liladdcT. The* seminal vesich's an* at times 
very large, the size of the ling(*r, which gives rise t(» a s(*ns(! of fullness of the 
bladder wh(*n a small amount of urine has accumulat'd in it. At other tinu*s, 
the tens(* f(*eling of the seminal vesiedes is transmitt'd to the bladdi*r, whicdi 
lies in front and above them. Adhesions to the bladd(*r, if tla^ walls of the 
vesi(d(fS are thick and inelastic, give rise to a s(‘nse of discomfort wIk'ii tlu? 
bladder is stretched a little. In th(*se cases, the fe(*ling of discomfort or fullness 
is transmittal to llu* suprapubic n'gion. The frecpiency in s(*minal vesiculitis, 
as in stricture and stone, is more marked in the day than in th(^ night. 

The uterus, when mis])laced, caus(»s frecpauicy of urination. This is es|)(*- 
cially aiiTHA’ing when it is disjdaced forward in such a way as to rc*st on the 
bladdi*r, and by its position causes a fc'eling of discomfort to such a d(*gre(*, when 
a small amount of urim? has ac'cumulated in it, that, in ord(*r t) b(^ redieved, 
the f)atient must empty the bladder. 

Again, when the uterus has fallen bac'k and pulls tlu^ bladd(*r with it, there 
is a feeding of discomfort from pressure on the pidvic plexus of nerve^s, from 
interf(*ren(*(? with the function of tlie bladder, and p(*rhaps from residual 
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urine tliat aeenuiiilatcs in the back of the bladder, reHiilting in a desire to 
urinate. 

An intlaniniation of the tubes also interferes with the function of the blad- 
d(‘r, throu^li holding it to one side by adliesions and interfering with its dilata- 
tion and eontraetion, and consequently causing freijnency. 

An exudate, infiltration or abscess, due to a i)us tulxi or to a torn or septic 
uterus, may ])ress upon tlui bladder from without so as to j)r(*vent it from dilat- 
ing, exc(*pt to a limited degree, and thus, by diminishing its (*apacity, neces- 
sitate voiding when but a small quantity is j)res(‘nt. 

Tumors in the pelvis pnjssing upon the bladdc^r, on account of their w(*ight, 
shape or size thus interfering with its dilatation, may give rise to freciuency. 
This condition creates a sensation of fullness before the bhuhler is actually full, 
or it may be that juvssure only allows tlu^ bladder to till partially. Instances 
<if this an; tihroids of the uterus, hydatid in the recto-vesical space and a])pen- 
diceal abscess in the p(dvis. 

(^auc(‘r tlu; utiuMis, involving the bhuhler wall, may also give; rise; to fre- 
(juency of urination, through the congestion it causes; through inteu’feriug with 
the; v(‘sical cent ractibility ; through the infiltration of its wall; or through the 
irritation of an uh'crating area. 

^laligiiaut tumors of the rectum produce much the same; result. 

A loop of atonic dilat(;d sigmoid, in case of fecal nMention or a sigmoiditis, 
may ])ress upon tlu; bladder sufficiently to give rise to fre(]uen(*y or even to re- 
tcaition. This is a much mon; frequent cause than is gcuierally n^alized. In 
woiiKMi, tliis loop is often caught down and held by adhesions resulting from 
salpingit is. 

TIk* oiiKUitiim, when adherent to the bladder, may pull it in any direction, 
thus interfering with its function. This is generally due to pelvic inflammation 
starting as a sal])ingitis. It may also pull oth(*r tissues or organs against the 
bhuhler. 


TAHI.E OF FKEQITEXCY OF I IflXATION 


A. Caufirs Independent of Diseases of the Urinary Traci 


Temperature ^ 


^rental 

emotions 


In hot weather, (hie to jirolonged bathing in (*(>l(l water. 

in autumn, due to diminished perspiration and extra work 
thrown on the kidneys. 

In winter, due to wetting of the f(;et, chilling of the extremities. 

In spring, when the sudden active ])ersj)iralion begins, it is due 
to concentrated urine charge^d witli irritant properties. 

Fear, anxiety, excitement, or tlioiights regarding urinary 
troubles or brought about by clinical or literary work on the 
subject. 
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" (^vndiinciits, mineral waters, aleoliolie drinks. 

Certain vegetables giving rise to intestinal ferinentatioii. 

^ Too niueli meat giving rise to intestinal piitrefaetion. 

The faulty metabolism from this diet giving rise, through in- 
dieanuria, nrieaeidemia, oxaluria and diabetes, to renal irri- 
tation. 

I)is(»asi‘s of Metabolism: — Diabetes insipidus and mellitus. 

Nervous Disorchu’s: — Hysteria, neurasthenia and hyj)oehondriasis. 


Polyuria 


V(^sieal 
congestion or 
cystitis 


Interference^ 

temporary 


* Urethral 


Tnterfereiice- 
s lowly 
increasiim' 


1 11 ter fen ‘lice 
with resiilual 
urine ^ 


I>. Do pendent on Diseases of the irtnarjj Traci 

Interstitial ne]ihritis. 

Tuhereular nephritis. 

(’alculous nephritis. 

Moval)l(‘ kidney (temporary jiolyuria). 

\ esieal calculus. 

Vesical tuberculosis. 

Vesical tumor. 

Prostatic im|)ediment. 

[ rr(‘thral iiiip(*diment. 

Parenchymatous prostatitis. 

Follicular [irostatitis. 

Sui)|)urative (abscess) prostatitis. 

Chronic prostatitis. 

'ruhercular prostatitis.^ 

( 'alculous ])rostatitis. 

Acute post(M*ior urethritis. 

Exudates about the urethra. 

Urethral calculi. 

Peril! ret 1 1 r a 1 abscess. 

Stri(*ture, frequency due to vesical congestion or inllammation 
until residual urine begins. 

Prostatic hy])ertroj)hy, <lue to vesical congestion or inllamma- 
tion until residual urine b(‘gins. 

Stricture and prostatic hypertrophy, due to less(*ned bhuhhu* 
space to hold the transient urine after residual nrine has 
h(‘gun to be present. 

I^rolajise of uterus, due to lessened bladder space to hold the 
transient nrine. 

Vaginal hernia, due to lessened bladdc^r space to hold the tran- 
si(*nt urine. 

( ystocele, diui to lessened bladder space to hold the transient 


urine. 
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C. Dependent on Diseases Outside of the Urinary Tract Interfering with Us 

Function 


Intorf(?ronce — 
temporary 


Iiitorforeiiee — 
slowly 
iiiercasirii*: 


1 liter f(*reiK*(^ 
with n'sidiial 
urine 


' Seminal vesiculitis. 

Salpingitis. 

Abscess, (*xn(lat(»s, infiltrates. 

, Ai)p(‘n(liceal abscess. 

Tlydatiil cyst of pelvis. 

Tumor of rectum. 

Sigmoiditis or sigmoi<l retention. 
I )is|)la(*ed uterus. 


Uterine filiroids. 
Siderosis of the cord 


Tabes dorsalis. 
Lateral sclerosis. 


, if Tabes dorsalis. 
Scl(*rosis ol the cord J i i . 

. 1 Lateral scuu’osis. 

In juri(*s and diseases of the brain. 


(\)Nsi:(’ivrrvK (\vses ok FuKQiJKxrY ok Urixatiox. — in 210 cases coming 
to my clinic during the winten* of 1J)07, freqiuuicy was found lo be du(^ to a 
single caus(^ in 127 <*as(*s. Mixed causes, namely, two or more ])athological con- 
ditions tending by their combined action to cause this, occurred in 1 LI cases. 


List I 

CoHcs of firqumcy in which a sifujlc condition 
vns found as a causa at the lima of the visit. 

Urethritis 46 

Strict uro 25 

I’rostiititis (inoliiding 1 case of tuberculosis) 23 
Seminal v('siculilis (including 1 cjiseof tuber- 
culosis) 10 

Cystitis (includiiiK 3 tubercular) 7 

Prostalic hypertrophy 5 

Movable kidney 2 

Tumor of bladdiT 2 

Stone in bladiler 2 

Contracted bladder (Inapiency from dimin- 
ished capacity) 1 

Dilated bladder (transient capacity or di- 
minished sj)ace. l('ft, for urine over the 
amount of residuum) 1 


List 2 

Cases of frequency in which a number of 
pathological conditions were found ns contrihuting' 


causes at the time of the visit. 

I’rethritis 43 

Stricture 38 

Prostatitis (includiuK ‘2 eases of edema and . 

2 cases of tubercidosis) SO 

Vesiculitis (including 2 eases of peri vesic- 
ulitis) 73 

Cystitis 46 

Prostatic hyp('rtr( 7 phy 6 

Prostatic abscess 5 

'^rumor of bladder 3 

Nephritis 5 

Pyelitis 4 

Pyelon<*phritis 3 

Renal calculus 3 

Ulcer of bladder 1 

Sarcoma of prostate 1 


Note. — In looking at. this table, we will see that urethritis was present, in SO cases of frequency, 
stricture in 63 cas(*s, cystitis in 53 cases, prostatic hypertrophy in but 11 cases, while prostatitis 
was pn'sent in 103 (;ases and vesliailitis in 93 cas<»s. This can be explained by saying that ure- 
thritis, stricture, cystitis, and prostatic hypertrophy are the principal active causes of frequency; 
whereas, prostatitis and vesiculitis, excepting in the real acute attacks or in tubercular cases, are 
usually contributory causes. This list was compiled by Dr. Nelson of Cincinnati. 
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111 the list of cases in Avliich we eonlcl ascribe the frequency to one cause, tlic 
largest number occMirred in tli(» followiriii^ order : Urethritis, stricture, j)rostatitis, 
seminal vesiculitis, cystitis and prostatic bypertropliy ; whereas, in the remain- 
ing cases, there was no marked number under any one disease. Of the com- 
hint‘d causes, we will also see that these six coiulitious were more or less present 
in the majority of the cases. This list embraces 210 conseciitive cases of fre- 
quency coming to the clinic during the winter session. 

In my hosi)ital work, the causes an' <litrerenl singly and eoi]d)ine<l ; stricture 
is tlie most common cause, next acute ])rostatitis, posterior iiretliritis, vtvsical 
tuberculosis, vc'sical calculus and prostalic liy])erl rophy. 

Of these, stricture, ])rostatic liy|;(‘rlrophy, V(‘sical tuberculosis and vesi(*al 
calculus are generally accMUiipanied by (wslilis, while acute* prostatitis and p<»s- 
terior urethritis are usually com]>lications of acute anterior urethritis. 

Treatment of Frequency of Urination. — Tr(*atment of fre(pu*ncy of urina- 
tion vari(*s largely acrording to tlu* cause, ami is consideri‘<l in the various (*ha]>- 
ters d(‘aling with eaeli of the (*<»nditions involved. This l(‘av(‘s but f(*w words to 
b(* saitl reganling the g(‘neral treatment of fun(*tional fr(*(pi(*ucv of micturition. 

It is important to k(*e]) tlu* f(‘et warm and dry during tlu* fall and winti*r, 
to iiK'rease the clothing in accor<lancc with the temjx'ratun* of the air. All 
excitement which would t(*nd to cause local irritation should be avoid(‘d. The 
diet should be simj)h* mixed animal and veg<*table, taking a small amount of a 
variety of food rath(*r than a large amount of any one kind. Fri(‘d forxls and 
sweets should Ik* j>artaki*n of sparingly. Condi m(*nts, salt(*d and ])i(*kl(Kl food, 
should bo avoided. Alcoholics should- be avoid(*d or restricted. Spirits, ah*, 
be(*rs and champagne, are tlu^ worst drinks, whereas r(*d wines are the l(*ast 
harmful. About three ])ints of wat<‘r should be taken in twenty-four hours. 

In the th(*rapeulic line, hot Turkish baths shr)uld be taken twice a we(*k, hot 
sit/ baths before retiring. If there is any fecal r(*tentiou or trouble* with the pros- 
tate gland or seminal \'esic]es, hot r<*cta] (hmches an* l)etter than hot sit/ baths. 

.Massage of the prostate and vesicles is of value in diseases of th(*se organs, 
unless they are tidnircular. 

If tlu* urine is very acid, alkalines should be given, pr(d’(*ral)ly a(*(?tat(* or 
citrate* of potash. Of the mineral waters,, the* most satisfactory in my judg- 
me*nt is (’elestine; vichy. If much pus is pre*se*nt, urotroj)in, salol, be*n/oic acid 
and ben/oate of sexla, are the? be*st urinary antise*ptic*s. If there* is acute inllain- 
niation, santal oil is the* be;st. 

For re*lie*ving the fre*quency, cspc*cially if sj>asm is pre*se*nt, the antispas- 
modics, as bedlaelonna and hyoscyamns, cexlein, morphiii and the bromids arc 
the? best. 

For l)ladder irrigation, solutions of boric acid, nitrate? of silve*r or protargol 
are the be-st. For bladder in je?ctions, small quantitie*s of argyrol, te*n to twe.?nty- 
live ]>er eK,*nt, gomnieiujl or iodoform einnlsion, arc the most cllicacious. 
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The bowels should lx? k(*|)l: ojxni by easejira sagrada, salines, such as phos- 
phate* of soda, Apeiita or some mild niin(*ra1 laxative waters, and should be as- 
sist(;d if necessary by ^lyce'rin sup])ositories or rectal eiienias. 

Aloderate exercise should be taken. 

DvSirRIA OK JstUIUKIA 

Dysuria, or ischuria, is a t(*rjn which, when correctly used, aj)])li(*s to dif- 
liculty in voidiiijuj urine and may be acconipani(*d by ])ain and a s])asuiodi(* (Muidi- 
tinii of the bladder at its neck, knowu as tenesiuus. Dysuria does not nu*au 
|)ainful micturition, ])ure and simple. Just as dyspepsia stands for an inal)il- 
ily to digest food, so dysuria stands for a dillicultv to ])ass the water. 

Dysuria may oc(*ur suddenly as an unforeseen event ; for example, when a 
slom* becom(‘S jammed in tlu; ne(*k of tlu* bladd(‘r or wli(*n a papilloma of the 
bladd(*r suddenly twists in su(*h a way as to l)lo(*k the oritiec*. In other condi- 
tions, as, for example, in hyp(‘rt rophie<l prostate, in tuuHU’s of the prostate 
and in stricture's of the urethra, dysuria oftc'ii comes on nrndually, the difficulty 
in passiiiiif w’ater be(*omiji^‘ more* and more pronoimcc'd. 

In th(^ milder forms of dysuria, the act of urination is m(*rely acef)m])ani(‘d 
by a slight amount of exertion in which the accu'ssgry muscles, the abdominal 
and the* perineal, iwo l)rou^ht into action. In sc'verc* forms, the individual may 
1)(* unable to ])ass wat(.*r, ex(*ept in certain ])ositions, as s(|uattin<j^ or h'aning’ over 
and hracin^* against stationary objects. In these* sc'vere cas(*s, th(^ fae'e^ may be- 
come iigoniz(*d, r(‘d w’ith swollen veins ; perspiration appc'ars in b(*ady dn»ps on the 
for(*h(*ad, th(^ breath is held and the lips are compressed in the effort at (‘xj)u]sion, 
which is repeated p(*riodically with intervals of rest ami is aecompauic'd often 
by an inv<duntary discharge* (d.‘ gas and feces. When the ])atii*nt is in the sejuat- 
ting ]X)siti<ni, a ])rola])se of tlie rectum of two inches or mon* may take place. 

This is the clinical descri])tioii of the symptom dysuria as such. Of course, 
a number of otht*r disturbances of micturition and of allied clinical signs are 
v(‘ry frequently associat(*d with this particular manifi*station. 

Among these*, freeiiu'iicy of micturition, retention and overilow incontinence, 
pain during, before^ and after the act of urination may bi? group(*d in a syn- 
dnmu*, (^ach element of which can be analyzed and set dowm by itself as having 
its own signifi(*ancc. 

Dysuria being present, the' question arises to what cause it should be at- 
tribut(*d ^ Our first thought, of course, will be the presence of some obstruc- 
tion which prevents a fr(*e and normal outlet of the stream. The chief causes 
of such an obstruction hav(; already been m(*ntioned. They are stricture of the 
urethra; j>rostatic hypertrophy; stones in the bladdcH or the urethra; tumors 
of th(* bladder or the prostate; or acute inflammatory swelling of the mucous 
membrane of the n(*ck of the bladder or the prostatic urethra. 

A form of dysuria depending only upon a sj)asmodic contraction of the 
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aj)liiiK"tor may bo styled a iicrvona dysiiria. It may be followed later by ’in- 
eoiitiiioTKM^ and is oliaraoterized by* an abseiioe of all local evidences of disease 
of the urinary organs. Whenever such a dysiiria is present, a suspicion arises' 
as to the presen(*e of a spinal disease. 

Dysiiria of inflammatory origin is simple in its mechanism, depending upon 
the cong(\stion and swelling of tlie parts, and is nsnally fairly easy to recognize 
by th(* liistory and symptoms. In the presence of an acute urethritis, the onset 
of dysiiria witli painful and freipient micturition is the signal of the involvi*- 
nient of the ]iosterior urethra. It occncs in an int(*nse degree, especially if ac- 
companied by fever, when an acute involvement of the jirostate should be feared, 
unless excluded by rectal examination. Wluai ilysuria and other disturbances 
of micturition occur in tli(^ cours(» of a chronic urethritis, we are hnl to suspect 
stricture. If the ])atient is advanc(‘d in age, and if the dysiiria has bi‘(»n coming 
oil gradually, inen^asing a])a(*e with freipu^ncy of urination, w(» naturally look 
for hypertrophy of the jirostate. A characteristic of the dysiiria of prostatics is 
that th(‘ symptom is aggravated at night. Rest in bed, a horizontal position of 
the pelvis, a sedentary life and the presiuice of constipation, are all factors 
which increase the dysiiria of jirostatics. 

One of the most int(*resting forms of dysiiria is that due to stom* in the 
bladder. In this form, patic'iits, instead of being aggravated wh(‘n lying in IhmI, 
are relieved by the horizontal position, Avhih? the ujiright position and any jars 
or jolts, as in Avalking or running, in which the stone has a chance to lK‘(*ome 
lodged in the vesi(*al orifice, increases the discomfort. 

A temporary dysiiria frcijnently occurs after urethro-vesical instruiiKUita- 
tion — as after the passages of a cystoscope, sounds, or other dilating instriiuK'nts 
— and after irrigations by the Jaiu^t method, or deep instillation of strong solu- 
tions of silver nitrate. This should be termed a false dysuria, as it is simjdy 
due to irritation and not to a jiathological condition, and is usually of v(*ry 
brief duration. 

All vari(;ties of dysuria are freqiumtly accompanied by more or less pain, 
or at least by a sensation of priissure and burning which is r|uite distinct from 
that of an exagg(*rat(Ml desin? to urinate. The latter is a sensation of pressure 
or burning, Avhich cannot exactly be called a pain, in fact, can scarcely be anal- 
yzed, yet it forms part and parcel of the mixed sensations experienced by 
jiatients afflicted with dysuria. In certain conditions, the contraction of the 
bladder walls in trying to overcome the obstacle, Avhatever that may be, gives 
rise to a c(dicky pain. This vesical colic may be an accompaniment of dysuria. 
It is character iz(*d usually by a gradual onset, a rapid rise to a (flirnax, followed 
by a remission, rsually it is located in the body of the bladder, accompanied 
by intense desire to urinate, and may radiate to tlu^ perimmrn, the rectum or 
the uriithra, or into the hypogastriurn, the groin, or even the loin. 

Vesical colic is an accompaniment also of retention, especially of the acuto 
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form. It is diio to troubles accompanied by residnal urine, to lesions seated in 
tlie upper zone of tlie bladdcn* or to that covered by p(;ritonoiiin ; to deep-seated 
lesions and to perivesical troubles. 


Vesical tumors J 


Bladder ^ 


Kxlra- 

vesical 

causes 


Ih’ostatc 


Iiiilamination outside 
of the bhuldei 


CONDITIONS OIVTNO RISK TO DYSURTA 

"Vesical calculus, esj)ecially if it obstructs the neck of I he bhulder. 

[" Papillomas, if th(*y obstruct th(‘ vesical ii(‘ck. 
Infiltrated or malignant, if they inhu’ferc with 
dilatation and contraction of the bladder. 

Acute intlammation of the bladder n(*ck, the* congestion of the 
mucous iiKUidirane imparting th(‘ sensation that llui bladdcu* is 
not entirely (‘iu])tied. 

V(‘siculitis. 

Appimdicitis with bladdiu* adhesions. 
Salpingitis. 

U terine <lis])lac(*m(‘nt. 

I'teriiio. 

Ovarian, 
liectal. 

Hydatids. 

Inllainmatory exudates. 

Pri'ssure of sigmoid. 

In lletzius’ space. 

Ihdvic. 

Adhesions of om(‘ntum. 

Adhesions of tubes. 

Adhesions of large inti'stines. 


Pelvic tumors 


Extra vesical 
pressure 


A1 


jscess 


Urethra 


Extravesical 
tra(*tion . 

[Calculus in prostate. 

Tumors of prostate. 

Acut(? prostatitis 
t Hypertrophy. 

f (kilculus in any part (»f the urethra, but most marked in the pros- 
tatic portion. 

Acute posterior urethritis, tlu' scaisation of obstruction being duo 
to intense congestion. 


Parenchymatous. 

Follicmlar. 

Absc(*ss. 


L Stricture accompanying chronic iinHliritis. 
Periurethral exudates. 

Peri urethra 1 abscess. 

Urinary extravasation. 

Nervous difiiculty due to lesions of the spinal cord. 


Extra- 

urethral 
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Painful Micturition 

Under this Iioadinc:, w(? shall discuss pain wliicli either ])recedes, accompauios, 
or follows the act of iiiictiirition. This s^’inptoiii is of the greatest importance 
ill urological diagnosis, as it often enables us to localize and to deline the char- 
acter of urinary diseases. 

]\ricturition is made painful in the presence of congestion, inflammation, 
ulceration, new growths, calculi, foreign bodies or traumatism, cither in the 
bladder, the prostate or the urethra. 

There is, however, a group of comlitions of the kidneys and the ureter 
whi(*h indirc'ctly give rise to jiainful micturition. Of these, perhajis, the most 
prominent is due to stoiu' in which small calculi ])ass down the ureter and stick 
just above or at tlu? (»p(‘ning into the bladder, giving rise to a sensation akin to 
those in the hhuhh'r, the prostate*, or the urethra. 

Painful micturition is a ])rominent accompaniment of cystitis, in the 
milder degri'e, (‘spcH'ially of llie^ chronic ty])e, it is not very pronounced, in the 
acute form, the ])ain is very elistressing and the same may he said of the tuber- 
cular form, especially Avhen accompanied by ulceration. In tumors of the 
bladder, painful micturition is also one of the important symptoms, becoming 
marked when the new growth involves a large portion of the organ and when it 
ulcerates. 

Stones or foreign bodies in the hhuhler, especially if tliey ho rough or 
pointed, may cause intense pain during the act of micturition. 

The rule is, so far as tlie time of occurren(*e of the pain is concerned, that, 
in bladder conditions, the acme of intensity is reached at the (*nd of the act of 
exjmlsion — that is, when the greatest amount of vesical contraction takes place. 

The character and the ])osition of the pain during micturition, when due to 
bladder conditions, is not distinctive. It may present itself as a tenesmus or 
burning s(»nsation at th(* ne(*k of the bladder, or it may be located in the hypo- 
gastrium, radiating to the (*nd of the penis, the groin or ev(*n the loin. The 
pain of stone in the bladder is characteristically locat(‘d at the end of the urethra. 

In i)Osterior urethritis and in inflammations of the prostate, painful iirina- 
tif>n, accompani(?d by dysuria, and frequency, constitute a very frequent and 
important set of symptoms. Usually the jialn is felt at the beginning of urina- 
tion, when the posterior urethra is distended by a rush of urine. The contrac- 
tion of the post(»rior urethra at the end of micturition causes an exacerbation 
of th(‘ pain at that time. 

Painful micturition may also be present without any organic affections of 
the urinary organs, wlien the character of the lirine is such as to irritate the 
lower passages. Among these conditions may be mentioned phosphaturia, 
oxaliiria, nricacidemia and other conditions in which there is an excess of crys- 
talline elenu*nts in the urine. 
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PAINFUI. MTCTUKlTtON 


(1) Ureter: — (-iileTilns near or at the opening into the hhuhler. 


(2) ( ^mgestioii or inflammation 
of tli(^ bladder (cystitis) 
due to 


Vesical calcnhis, (‘specially if rough 
or poinhid. 

Vesical tiihereiilosis with ulcer luair 
the urethral op(*ning. 

V(‘sical tumor, (?sp(‘(*ially when ma- 
lignant or ul(*(*ratiiig, or if it coiims 
in (‘onlact with the urethral o])en- 
ing. 

V(‘sical ul(*er. 

Imped im(*nt from Ixdow, pr(‘ssure 
from without, disphu'CMiu'ut or an 
interfercuice wilh its functions. 


(15) f Vmgestion or inflammation 
of the ])ros(ate (prostati- 
tis) due to 

(I) (\)ng(\stion or inflammation 
of tlui urethra (urethritis) 


(jonorrh(‘a, giving rise to an acute 
])rostatitis. 

Tuberculosis. 

(^alculus. 

Tumors ((‘s])ecially malignant). 


Gonorrhea 

St0U(‘ 

Crystals 


Esp(‘eially in the 
posterior ])()rtion. 


For treatment, see the treatment of the trouble under th(‘ sjKJcial cha])ters. 


(hlANOKS JN TIIK UkI.NAHY StKKAM 

Changes in the urinary stream include alteration in the sha])e, caliber, for(.*e 
and rhythm of the str(‘am. 

The form and dir(*<‘tion of the str(*am is alt(*r(‘d in (‘j)ispadias, hyiiospadias, 
fistula, al)normaliti(‘S of the iiKaitus and other aiiomali(‘s. There are certain 
(diang(*s in form that are transient and dei)(‘nd u|)oii the gluing of the meatal 
lips by discharge. In such cas(‘s, the stream may be twisted, flattened or split 
for a few S(‘conds, but when tlu* meatus has b(*(*n washed by it, the stream again 
b(*com(‘s normal. 

Persistent changes in the form of the stream indi(*ate the presence of 
stri(*tur(*s. Tlu^y may consist of a s])ecial twisting, a flattening, or ’a splitting 
of the stream into sevc'ral smaller jets, depending on the distribution, size, or 
amount of thickening forming the stricture. In stricture, these changes may 
be accompanied by difficulty in ])assiiig water. 

The caliber of the stream varies greatly according to the size of the meatus, 
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i. e., the nozzle lliron^j?h wliieli the streimi inust ])ass. Tf the ineatna is narrow, 
the stream is fine, but when the meatus is normal and the stream is very small, 
the ])r(»sumption is that tlierci is a stricture farther back. 

The force of the strc^am (l(‘]H*nds u])on the force of contraction of the de- 
trusor muscle of the bhubbu* and the amount of the obstruction or interfer(*nee. 
Tlie force normally de])euds upon a variety of circumstan(*es. If the bladder 
muscle is lin'd by lone; reh'ution in normal coudilioiis, the stream is weak(*r. 
It is also weaker in old ])eoi)le. Any condition which injures the bhuhler mus- 
cles or interferes with free circulation, will cause the force of the stream to be 
diminished. 

The stream loses its force' in a variety of nervems eonditiems, notably in 
sclerost's eif the cord (talu's and lateral s(dei*osis), and in other diseases of the 
I’rain and cord in whi(*b the Mention of the' ele*trusor is im])air('el. In the ])re'S- 
eue*e' e»f any obstrue*tioii of the' slre'am, tlu're is usually a pe*riod of e'ompeusa- 
tiou at first, duriujL'* wliie'h an iueM-e'ase'el museudar action ove'ivoiiu's tlu' re;- 
sistane*e‘, anel the stre'am re*maius normal in fe)re*e\ Lati'r, heiwe'ver, an atemic 
(‘omlition of tbe^ bladder develops and the fore*e of the stre'am is dimiuishi'd. 
"I bis is espe'cially the e'ase in hypertre)phy e)f the prostate, in stricture of the 
un'thra, etc. 

Tn prostatic hy])ertre)phy the bladder wall may be strong* ami the ure.>thra 
of large size, as is evidemced after the i)assag(i e)f a large*-sizeel e*athe'ter and the 
escape' e)f a force'ful stream e)f urine tbrougb it, and ye't if no e*atlu*te*r is passed, 
the ])rostatie obstruction will be found sufKcient to sle)w and eliminish thei fore'e 
of the stream. 

I he lore*e of the stream is also lessene'd when the bladeh'r contractions are 
interfered with, wlmre the*re are? adlie'sions of the emu'iitum, tubes or inte'stines 
to the bladeler, displacements of the uterus, })r(*ssure of pelvic tumeu’s anel inilam- 
matory exudates. 

The rJjythm of the stream nu'ans its normal iininte'rrupte'el flow, be'ginning 
with a stremg, st(?aely stre'am and gradually diminishing. The last elre)ps are 
th(?ii cx])ellee] by a ce)ntraction e)f the? ae*e*(*ssory muse*le. In e)lel j)eie)ple?, the? last 
part of the act is consi<le*rably h'ss foivedul anel the same may e)e?cur in peiople 
wIk) retain tli(3ir urine for a lemg time. 

Interruption in the stream e)f urine', known sometime?s as urinary hesitaimy, 
or urinary stammering, e)efcurs in a variety of eonditiems. These include many 
in which there is dysuria, the interruption them being elue to a n(?e*essary relaxa- 
lion of tlie auxiliary nnise*le*s of micturition. Another cause of inte?rru])tion 
of the stream is a spasmodic e'ontraction of the vesical s[)bincter, sue*h as oefcurs 
in acute inflammations in anel about the neck e)f the bladder, as, for example, 
in acute prostatitis. Finally, the stream e)f urine may be interrupted in cases, 
in which the bladeler itsedf is free from disease, as in spinal diseases in w’hich 
the vesical reflex is increased, causing a contraction of the sphincter during the 
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act, which interrupts the stream. Inflammations of tlie rectum, acting* rcflexly 
upon the bladder, may also ])roduce the same effect. 

When small stones, p(?diculatcd growths, or longuelike projections of pros- 
tatic tissue are present, the stream may be intxirfered with. 


Rktkxtioint of TTtune 

This term designates an inability on the part of the l)ladd(*r to empty itscjlf, 
because of loss of power or obstruction. It is variously elassiticjd as com[)lete 
or incomplete, according to the degree of retention; acute or chronic, depending 
u|)on the duration and severity of the attack; and traumatic, ])aralytic or ob- 
structive, rid’erring to the nature of the cause.^ 

(V)inplete retention, from wliatever causes, is a condition in whicli the pa- 
ti(mt cannot i)ass any urine from the bladder; it is incomph‘te when lu‘ can 
(anj)ty it only in part, a C(*rtain residuum of an ounce or more, remaining in 
the bladder. Tli(i urine which ])asses represemts the excess over tliis residuum, 
or the transient urine. Acute ret(*ntioii occurs when th(‘ patitmt suddenly llnds 
that he cannot pass any iiriiK^, though he may nevtn* Ixffore have had any difli- 
culty. It is chronic wIkui for a long time he has not })een ahhi to empty his 
bladd(‘r j and paralytic wlieii his iiiuhility to void urine is due to ])aralysis of the 
bladder wall, owing to disease of either brain or cord. 

Ih^tention is obstructiv(i when, owing to souu^ growth or imixMliment in or 
about the neck of the bladder or at some j)oint of the urethra, either no urine 
or not all of it can be. forced out. It is traumatic wlam some wound gives rise 
to an imjMMliment, (other Avithin the urc^thra itself, or on the outside, whicli 
presses upon it. 

Occasional acuhi attacks of ivtcoition may he due to operations, alcoholism, 
jjrofound tmnporary stu])or, or voluntary refraining from urinating. 

The loss of j)ow(*r is variously rcfferrcxl to as ])aralysis, paresis and atony. 
There is really very little difference betwecni certain d(‘gr('es of tli(*s(‘ ctuiditions. 
Comjdete paralysis of the bladder is found when, on account of some brain or 
cord lesion, it is incapable of ex])elling,any urine; partial paralysis, when the 
bladder is not al)le to (Mupty itsedf fully. Parcisis is another name for partial 
paralysis, and atony is a cmidition wIhut, through la(*k of ]iower, the bladder 
Avail cannot forc^e out all the urine?. Both in atony and paralysis, the bladder 
may bo (Constantly distended by urine to a certain extent, ]x*rhaps to its utmost 
limit, as a passive sac, and the ex(H‘ss of this residuum Jiiay dribble away in- 
voluntarily (overflow incontiiuaice) ; or it may be exp(‘lled in small (]uantities 
by repeated acts of urination in the ordinary way, a(‘comi)anied by great strain- 
ing and assisted by the voluntary contractions of the niuscular Avail of the 
abdomen. 


GuitcraSy “Retention of Urine,” N. F. Medical Journal^ May 20-27, 1899. 
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Tlic eaiises of atony are: Ov(*nHsteiition hy noglcotiiij]^ to urinate, involun- 
tary n'tention in cases of fev('r and coma, and iiretliral obstructive conditions. 
The muscular coat of the bladder may be paralyzed from any cause that Avill 
induce loss of muscular ])0\ver in other parts of the body, and the paralysis may 
alFect eitlier the detrusor uriinc, or the s]diinct(?r v('sica*, or both at tlic same 
time. Power may be diminished or wholly lost, and this impairment of func- 
tion may bo tcmj)orary or permanent. 

The muscles of tin*, bladder whicli expel or retain the urine are only partially 
und(‘r control of tlie will. Thus the contraction of the detrusor is involun- 
tary, bciiii*; occasioncMl as a r(*llex from the stimulus of the urin(> in tlaj 
bladd(‘r. Whmi sensibility is diminished and the ])res(‘nce of urine no longer 
acts as a stimulus on tlu* d(‘trusor, the result is urinary r(*tcntion. Th(‘ com- 
pressor ur(‘thra‘ must ndax under the inllmuice of the will befor(» the contemts 
of the bladder can csca|U‘. 

It is well to n'liKMiiber alscj that tlie bhnhler muscle may be din'ctly ])aral- 
yzed by overdisltaition, as already statc<l, or by inllammation (?xt(*ndin«j;- fi*om 
either its mucous or its stu'ous coat. 

Causes. — Aottk JiirrKXTiox. — Acute or tem])orary retentions may be due 
to operations on or about tlu* external genitals, anus or re(*tum, or upon ])arts 
of the body quiU; distant from this locality, bringing about a spasmodic inability 
to urinate. It may also be due to acute alcoholism; to large doses of opium, 
belladonna or hyoscyamus, esp(*cially when given l)y recdum ; or to profound 
temporary stu])or, such as occurs in tyjdioid fever or other adynamic diseas(‘s. 
Voluntary refraining from urinating until the bladd(*r is so full that its walls 
are iinabh? to contract, as when one is in company when; no opportunity is af- 
forded, is also at times a (*ause of r(*t(‘nti(m. It may also be found in pr(*gnant 
w<»inen, due to scjiue displacement of the uterus, which presses u|)on the bladder. 
If it occurs after delivery, it is dm* to displac(*ment of tla* bladder nr tn the 
effect of long pn^ssure upon its neck during dedivery. 

Acute attacks may also occur <luring chronic obstructive conditions, such 
as stri(*ture or enlarged prostate from various causes. 

In th(? majority of cases, njtention Is due either to organic lun’vous lesions 
or to obstru(*tions involving the urethra or prostate. 

( biKONKj Rktkxtion {^Complete or Jncomplele ). — Pertain organic nervous 
diseases cause retcmtioii. 

In parajjlegia, in lieniiplegia, in loconiotor ataxia and in lateral sclerosis, 
we may have comjdete or partial retention due to motor paralysis. 

In Pott’s <lisease, we may have? retention Avith incontinence, due to paralysis 
Ijy interf(*r('nce with tlui vesico-urcthral nerve centers. 

In injuries of tluj brain and spinal cord the same appli(‘S. These are at- 
tended by im])ortant changes in the urinary system as w(dl as in the urine. 
These changes do not seem to ho connected with the particular locality of the 
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injury. They oeeiir almost imifonnly, whether the injury affects the luiubar, 
th(» dorsal or the cervicMil region. 

lu the various forms of s])iual sclerosis, there may be more or less complete 
reteutiou, in the earlier stages of a sjaismodic nature (daring the stage of ex- 
(‘itemeiit), and, later, due to paralysis. 

The Ohslrurlire (^auses . — They ar(‘ priu(*ipally situated in the prostate or 
th(^ urethra, although vesical calculi may enter the neck of the bladder and 
lodge there. I)is])lacem(mt and fracture of the pcdvic bones, es[)ecially of the 
])ubes, may also cause obstruction. 

Prostatic (*auses of obstruction are acute prostatitis, prostatic hy])ertrophy, 
tumors, cysts, calculi or tid)ercul()sis. 

The urethral cause is usually a stricture. The retention may be due to an 
juMit(» (‘oiig(*stion of th(* mucous membrane or of tlu^ submucous tissue about tliis 
lesion, or it may l)e a lat(‘ symplom de])eud(‘nt u))on the great obstnudion offered 
by the stricture itself. In (other cas(', it is aj)t to Ik; ])rec(*d(‘d by a his- 
tory of faligu(‘, (!old or alcoholic (»xcesses. Spasm of tla^ ur(*thra aids in 
closing I he canal. Forcdgii b(jdi(.*s or calculi in the urethra may also cause 
r(»t(‘iition. 

Alresia is aiioth(*r causes This may give rise to (‘om])l(*te retemtion in the 
iu*\v born, if tlui urethra is impervious; or, if it is slightly pco’vious, tli(‘ trouble 
will (M>iM(* on gradually. This lattc'r c-onditiou is ri‘ally a (‘ougcmital stricture. 

\V(Uinds (d* the urethra also giv(^ rise to r(‘teution, eith(*r by causing a (;ou- 
g(*s(ion or an exudate which narrows its (taliber, or by ])ressing upon its walls 
on the outside* and thus rendering it impervious. 

Extravasation of urine, due to rupture of the urethra from an injury or 
wound, or to ru|)ture of a urethral follicle*, may allow of sullici(.*nt l(‘akage of 
iirijie inl<> tla* surrounding tissue's, either in the ])(*ndulous portion of the ur(*thra 
(U* the pi*rin(*um, to block com])l(*t(*ly the canal by its prcssuix*. 

Absc'csses or cellulitis starting in the uredhra or surrounding tissue luay also 
exert enough pressun^ upon tlu* urethra to shut it off. 

Symptoms.- "rii(‘ sym])tonis of retention vary in a marked d(*gr(‘e. In 
an acut(* attack of retimtion, such as o(*curs afU'r an operation or during a fev(*r, 
the ])atient comi)lains of pain steadily incivasiug in the supra])ubic region, and 
of a S(*ns(‘ <^f fulliu'ss and inability to jnifdurati*, associat(‘d with a (*onstant d(*- 
sire. On palpation ovtu* tlu? pubes, there is a fe(*ling of t(*nd(*rm*ss and disten- 
tion, and perhaps a globular tumor can b(? seem (Fig. (‘Xt(*ndiug up toward 

tlu* tliorax. Kcxdal exaniiuatiou may r(*veal a tumor iilling tlu* pelvis like a 
gravid uterus. 

Ohronic complete retention randy occurs, as :m overflow iucontincn(*c usu- 
idly nmders it inconij)let(?. It may be observed, how(?ver, in certain cases of 
paralysis or obstruction. In cmnplcte ret(*ntion, such as o(*curs in some cases 
of paralysis, the patient may not have been able to void a drop of urine for 
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iiioiiths. There is, however, when the bladilcr is full, a sensation, or, in cases 
of paralysis, where sensation is not perfect, a knowledge of how long it takes 
the bladder to 1111, so that the individual knows when the time has arrived to 
have recourse to the catheter. 

Ill chronic incoin])lcte rc'tention, the syinptonis are different, as all cases 
have resiilual urine, and the condition often di*veloj)s so slowly that the pa- 



Fkj. 221. — The Outline of the Abdomf.n in a Case of Retention. 

tients do not know that th(»y cannot empty thidr hladdiTs until th(‘y have been 
so informed by the physician after an examination. A paticait with a weak 
bladder may carry for many y(‘ars aliout a ])int or more of cli'ar urine as a 
residual dejiosit, which its weak(UU‘d walls cannot throw off. An exc(*ss of the 
fixed residuum produces a desire to urinate, and the jiatiiait, mainly by volun- 
tary contraction of tho abdominal muscles, is al)l(» to void this e.xcess. 

Til chronic incomplete retention, acute attacks of comjdete retention occur 
jirincipally when there? is obstruction to the (*scape of urine in the form of 
stricture* or enlarged jirostato. 

A jiatient with jirostatic hypertrophy suffers from chronic incompli'te re- 
tention, in addition to which his bhulder is usually atonic and chronically 
inflamed. The usual syinjitoms arc those of congestion, pain, freipieiicy of mic- 
turition, in addition to whicli the uriiu? is thick and foul-smelling if cystitis has 
developed. After overeating or drinking, or exjiosure to wet; oi- cohi, these 
patients suddenly find that they cannot pass urine. As the bhulder dilates, they 
have a fe(*ling of pain and a sense of nitention, which is usually ndieved by 
the methods whi(*h we shall mention under Treatment. 

Cases of acute attacks of r(?tention due to stricture arc also common. .Here 
also there is usually a certain amount of residual urine in tin? bladder. Tn bad 
cases, th(? urethra behind the stricture is dilatc<l, at times even as far back as 
the neck of tho bladder, which it.scdf becomes dilated and no longer acts as a 
sphinct(?r, giving rise to an overflow incontinence. In such cases, it is often 
difficult to (*xpel any of the remainder of the urine. Great straining and pro- 
lapse of the rectum may accompany the efforts. 

In chronic incomplete retention, where the bladder cannot empty itself, cys- 
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tifis usually develops, after which sufficient bacteria remain in the residuum to 
contaminate the fresh urine flowing* into it. 

Diagnosis. — When one is called to see a case of suspected retention of urine, ^ 
it is ne(tcssary to ascertain first if it is really retention, and then inquire care- 
fully into the history of the case: whetli(u* it is complete or incomplete; and if 
complete, wliether it is an acute attack or not; and if an acute attac^k, wli(?ther 
the patient has had others of a similar natur(\ It is them important to know 
if there is any other symptom, general or loeal, which may give us some clew 
as to the cause of retention; also to ascertain age and family history. 

To be sure of an attack of retention, there are c(u*tain other conditions that 
must be excluded, as anuria, rupture of tbe bladder and extravasation of urine. 

Tt is strange how gencu’ally anuria and retention are confouiuh'd with one 
another. Anuria is a condition wliere eitla^r the function of the kidney has 
c(*ased or tlui urine is prevented from entering tluj bladder, Avher(?as, in reten- 
tion, th(i bladchu’ contains urine, but cannot empty itself. If no urine can be 
passed by the urethra, and it is a (picstion between anuria and retention, a bi- 
manual examination per rectum and suprapubically will usually discdosc the 
pr(»sence of a large fluid tumor if it is retention, and a cathebu* inserted into 
the bladder Avill draw off a (piantity of urine in vesical retention and none 
in the cas(» of anuria. 

Rupture of th(» bladder can be distinguished from retention, as in tlui former 
case there is no Avell-dehned globular tumor present, and a (‘atbeter passed by 
the urethra will bring away only a slight amount of uriiu? and blood. The 
2)atient will complain of great ])ain and tenderness in the supra])ubic region 
and ])erhaps of strangury. If the rupture extends into the peritoneal cavity, 
general alxlominal pain, an (di^vation of temperature, and rapid pulse will soon 
follow. 

Jn extravasation of urine, vesical retention may also be present on account 
of the pressure of the exuded urine on the urethra and it may be impossible to 
pass an instrument into the bladder on this very account. The extravasation 
(fan be seen as a swelling in the perineum, external genitals, or even extending 
to the abdominal wall. 

The liistory of a cascj of retention Avill reveal a gi’cat deal, as will a survey 
of the symptoms. For instance, if there is history of an operation on tlie geni- 
tals or about tbe rcfctum, an acute attack of retinition can be ascribed to that 
source. If the patient has had a stroke of apoplexy, a fracture of the skull, or 
is suifering from a disease of the cord, or other evidences of paralysis, Ave can 
assume that the retention is due to one of these causes. To show that injury 
to the cord is folloAved by bladder dilatation, T Avill quote an experiment of 
Budge, Avho found that division of the cord in the lower dorsal region was fol- 
loAved by increased reflex action of the sphincter and a greater degree of dis- 
tention of the bladder than could be produced after death. 
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It is rarely that retention is so eoinplcle that not a drop of nrinc can be 
passed, but wo do at tinu's observe eases in eoniplc^te and partial paraplegia 
in whieh not a drop can he voided without the eatlu'ter. 

Having (‘xelmled paralysis as a eans(» of reti'iition, we should then look for 
some loeal trouble to aeeonnt for it. If the ])atient is a man <)ver lifty-tivo years of 
age, with a history of trouble in urinating, tlu‘ stream (*oming tardily, and if he 
has suffered from such frequency of urination as to be obliged to get up often 
at night, and if, on certain (urasions, he was unable to ])ass lus urine cxc(*j)t 
when aided by a hot bath or by hot local a])]ilications, we can assume that he 
has some ])rostatic trouble, and can (‘xamine him j)er rectum and ]H*r urethra 
to see if (d)struction is j^rc'seiit then*. If an (‘nlarg(*ment is found, it is j)rob- 
ably occasioiiiMl by s(*nile prostatic hyp(*rtro])hy. Of course, then? are other 
prostatic troubles that niay giv(‘ rise to enlarg(‘uu‘ut, as acute ])rostatit is, malig- 
nant tumor, tulK'rculosis and cystic conditions, but tluvse an? rare. If the ])atient 
is a man betw(*en twenty-tiv(* and rifly y(‘ars of age, has had several attacks of 
urethritis, and has recently urinated with iiicrt^ased frcHjiuaicy and with som(^ 
dilliculty and ])ain, his urethra should lu* (*xpl(»re<l for stricture, and if cme of 
small caliber is found, it is ])robably the cause; of his r(‘t(‘ntiou. 

Treatment. — The tn'atment in retention of urine varies and dejumds uptai 
tlie e?ause*, form and de*gre*e* of the* trouble*, and may be; divided into tempm'ary, 
palliative and radical me*lhods. It is jiiy intention to e*onsider the; dilTer(‘ut 
forms from the* standpoint of dt*gre*e ami eanise*. 

Ae’CTK Atta<;ks ok CoMPia-rrn IIktkxtiox. — In acute; attae*ks e>f compl(‘le 
retention, such as oc(*ur afte*r o|>e‘rations in toxic, (‘oiuatose* e*onditions, or fevei*s, 
the sui*ge*on should insert a soft-rubber cathete*r into the bhidde*r and draw (»!!’ 
one pint of the urine*. If th(*ii hot a|)])lieatious are* made* ove;r the ])ube‘S, the 
patiemt will j nLahly he; aide* to pass urine, afte*r an hour, without ditllculty. if 
ne)t, the cathete*r should again be intr(»duced at the; e‘ml of twe) hours, and again 
every thre*e hours, until sj)ontnne*ous iirinatiem has be*e‘n re*e*stablishe*d, elrawin v 
off e*ach time euily a ])int of urine*. This will usually take; phu'e* after a lew 
calhe*te*rizatiems, althenigh sonie*time*s it reM|uire*s a louge*!* j)(*rioel. 

Ae’i'Ti*: ATTAe’Ks e>K Hktuxtiox Oeeujifmxe; IX Casks ok 

Ciiuoxie: TxcejAiPLKTK IiKTKXTiox. — Attacks of this nature*, ocemrring in 
pe*ople; who have a ce*rtain amount <if re*sidual urine; habitually, are; tlieise* me)st 
ceaninonly e*ncountere*el. The*y usually eievur in men suffering from strie*ture 
e)r e*nlarge*el pre)state and are* generally e*ause.*el by (;X])osure to colei or wet, elissi- 
pation, or by e*xcesse;s in e;ating ejr elrinking. Here; the ])atie;nt sudelenly tinds 
that he; cannot urinate, althougli lie has be;e*n able; to pass a fair amount at fre- 
quent inte*rvals, feu* some time. 

This is a critie*al moment for him, as it is erftfui here that his future? woes 
he*gin. A ease; in this condition shonlel be handh'd with tlie greatest care, as 
the bladder ami, pe*rhaps, the ureters and pelves of the* kidimys are more or less 
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distended or congested and in a favorable condition to be infected. The cathe- 
terization should, therefore, be made under the strictest asepsis or antisepsis, 
and care must be taken to avoid lacerating, Avounding or hrnising. (See chapter 
on Asepsis and Antisepsis.) 

The treatment of lliese attacks, or exacerbations of clironic ones, is tlie same 
as tliat of an aciih^ attack inde])endent of a clironic condition; namely, to pass 
a catheler and draw oft* a pint of urine, another pint in two hours, and then a 
])int every tlirecj hours until the patient can uriiiati^ spontaneously, as has just 
IxHUi nientioiKHl. Freipiently, however, a catheter Avill not (niter, in which case 
the patient should have a hot sitz bath, which may enable him to jiass a small 
amount of urine while seati'd in the waten*. Tf, however, he is unable to pass 
any urine in this way, he should tlum have a hypcxhuanic in j(jction of a quarter 
of a grain of niorphin, hot apj)li(*ations over the pubes and perineum, and should 
lie; down for about an hour, when another attcniqit should be made to cathetcirize 



Fio. 222 . — The Blasucci Catheter. 

Contains a niiindriu with ii pliable filiform guide at its end, seen in the bladder. 
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Sometimes, when other catheters fail, the Blasucci instrument can be 
passed (Figs. 222, 223 and 224). If this attempt fails and he cannot pass 



Fig. 223. — The Bla.^ucci Catheter. 

The mandrin and filiform are beins withdrawn from the catheter. 

urine, he should be aspirated suprapubieally and a pint of iiriiu* with- 
drawn, after which he should be aspirated every four hours until he is able 



Fig. 224. — The Blasucci Catheteii. 

The mandrin ha.s been withdrawn and the urine is soon flowing into a liasin. 
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to urinate spontaneously, or a catheter can be passed. In case such a re- 
sult is not obtained, an operation should be performed, preferably a perineal 
section. It is very rarely, however, that an immediate operative procedure has 
to be resorted to, as these patients are almost always able to pass sufficient urine * 
to be relieved if a catheter cannot be inserted. In case it is difficult to pass the 
catheter at any time, when one linally enters, it is prudent to tie it in for twenty- 
four hours and insert a plu^, which can be withdrawn every two or three hours, 
until the bladder is empty. In twenty years of the most active practice in 
bladder surgery, I cannot recall having had to aspirate more than three 
patients. 

The best lubricant is glycerin; next to this, Casper’s prescription: 


1? Ilydrarg. oxycyanat gr. iijss; 

(llyceriiii f5vss ; 

Tragacanth gr. xlvj ; 

Acpui? dist. sterilizat f*^ilj- 


The mixture is put up in tub(\s. 

In case a catheter does not easily pass with such lubricants, half an ounce 
of sterile olive oil, which is more than ihe anterior urcjthra will readily hold, 
shoidd be injected and held in for sev(‘ral miiiiites in the hope that some of it 
will j)ass through tlie stricfture and lubricate its walls. Uefore allowing any 
oil to esca])e from the meatus, while the urethra is still somewhat dilated, an 
atteni])t should be made? to pass a catheter or filiforms. 

If a catlietef can be introdu(*ed into the bladder, it may be allowed to re- 
main as a retaiiKHl cathetcu*. It should be })luggcd, and every two hours, until 
th(* bladder is empty, twelves ounces of urine should be withdrawn. 

Ill case neither a soft rubber nor wt)ven catlaMm* can Ix' introduced, an en- 
deavor should be made to pass a filiform. If successful gnd sonu* urim* escapes 
by its side, it may be left in place, in the hope that tlu? urine will drain olF by 
its side; or a metal tuniuded cathetm* may be forci*d over it into the bladder, 
thus allowing as much urine to be drawn off as w(‘ diNsire. 

I do not advocate this lattm* procedure, however, unless' it is considered 
desirable to operate iinmediately afterwards. 

If a })atient cannot pass urine and an instrument cannot be introduced that 
will allow the (vseape- of urine, then there are but two things to do. One is to 
perform jiaracentesis ( as]nration), and the other a radical op(*ration. 

It is probable that by keejiing the ])atient in b(*d and resorting to the palli- 
ative methods already referred to, he will be abb* to urinate spontaneously in 
a few hours, but only in small (juantities; or else the congestion will go down 
sufficiently to allow the catheter to be passed. Patients may be aspirated fre- 
quently, each time but a pint of urine being withdrawn ; I have known a patient 
to be aspirated over one hundred times without any ill effects. 
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Paracentesis should always be performed by the suprapubic route. The 
point for the introduction of the instrument should be in the median line, just 
above the sym])hysis. The trocar should ho juisIkuI inward and downward for 
'about two inches, tlie stilet should then be taktui out arid a certain amount of 
urine withdrawn (Piii^. 225). A piece of ])laster should be placed over the 
puncture and the patient put to bed. 



Fuj. 225. — Paracentesis. The grooved eMnnuhi or an a-spiniting needier is thrust through the ah- 
doniinal and bladder walls, just above the* pube's towarel ther tip e)f the fejn*finge’r, whieli is in the* 
rerertuin just abovej the pro.static* base; anel arts as a guide?. 

Tlui complete emptying of the bladder at once may produ(*(» a distention of 
the blood ves.sels of the urinary tract and a consequent engorgement of its sur- 
face. Withiii a few hours, the urine may contain a little blood (hematuria), in- 
dependent of mechanical injury. If the urinary tract was infected before or 
during the catlieterization, the temperature may ri.se, the tongue become dry and 
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brown, and the patient may develop a condition known as urinary fever. If the 
patient’s kidneys are damaged, even if no inf(?ction is y)rescnt, tlie kidneys may 
Iwicome eoiig(^sted, resulting in uremia and death. The renal congestion may 
even give rise to death in a few hours from suppression. 

The conservative method recommended of gradually evacuating the bladder 
may be us(*(l willi advantage in cases of reieiitioii. It consists, first, in evacuiat- 
ing about one ])int of urine by catheter, which should be plugged and retained. 
At intervals of two hours, until the bladder is empty, the plug should be witli- 
drawn and twcdve ounces of urine allowed to escape. 

(hrKo.Nio CoMPLKTK RETENTION l)i7E TO PAUAi.Ysrs. — 111 cliroiiic Complete 
r(*leiitioii du(^ to paralysis, such as occurs in cases of transverse myelitis, the 
jiatieiit should he catheterized every six hours. 

(hiKONIC CoMIVLETE RETENTION DuE TO OBSTRUCTION. 111 clirOllic COUl- 

pl(‘t(; retcuition <lu(i to obstruction, the treatment sliould be the same as in chronic 
(*ases due to paralysis, if this is possible. These cases are, however, almost al- 
ways duo to hy])ertrophy of the prostate or to stricture, so that, in the foriiKa* 
r'omlilion, ive sliould he ohlig(‘d to use an elbowed soft-ruhlHu* or woven calh(*ter. 
Ill such cases, [laiii, irritation ami tenesmus are often so great that the catheter 
may have* to hi* jiassed more freciuently in order to give the patient relief. In- 
ternal urinary anl is(‘ptics, bladder irrigations of antiseptic solutions by means 
of th(^ cath(*t(‘r, and antispasmodics by the mouth or r(*ctum, should be given. 

(hiRoNK' Incomplete Retention Due to Paralysis. — In chronic incom- 
])let(^ retention dm* to jiaralysis, the bladder wall is partially paralyzed, residual 
urine is pr(‘senl, and <*ystitis is ayit to occur. Here the freepumey of catheteriza- 
tion should d(*|)(*nd on th(^ amount of residual urine present ; if four ounces, 
<mc(* a day; four to (‘iglil ounce's, twice a day; eight to twelve ounces, three 
time's a day; ove*r twelve ounce's, femr times a elay. 

If, ill aelelition. to this, cystitis is yirese'iit, we should wash out the bladder 
eve*ry elay or two through tlie catheter with semie antisc'ptic solution, as one of 
boric acid or silver nitrate, anel give internally a urinary antise'jitic. 

Ill all case's of chremic inconiyiletc re'te'iition, ///c irealmenl of the Inflamed 
and atonic wall of the bladder is to be e^emsielere'el. A yiatient may live for years 
with a e'hronic ewstitis, if his bladder is tre'ate^l ])roy)erly. This trouble is gen- 
erally not curable, but few inflammatory e*onditions yield to treatment with 
more gratifying results to both the ydiysician and Ihe yiatieuit. 

The^ meithods of toning up an atemic bladeler are^: Ry using remedies wliiedi 
will excite? contraction of the blaeleler wall, such as strychnin, colei sponging, 
or elouching ewer the j)ube?s, and e*ounterirritatiem to the s])ine. 

Civiale recommended cold-water iiije'ctieni into the bladder, beginning with 
tepid water and gradually decreasing the te'injierature to 00° F. This should 
be done after (.'iiiptying the blaeleler. Two or tliree e)f these injections may be 
given one after another. These generally excite cemtractions, which, once hav- 
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iug begun, will bring about favorable results. The daily injections for a fort- 
night will usually cause marked improvement. 

The faradic current given by placing om^ pole over the lumbar or hypogas- 
tric region, and introducing the other into the bladder in the form of a hard- 
rubber sound, with a metallic tij), is often of great service. This should be 
moved around until it comes in contact with the ditlerent parts of the bladder 
wall for five minutes at a sitting. Various ])reparations, such as those of iron, 
strychnin and other tonics, are recommended. 

Chronic Tncomplktk Kktention Dm to Orstruotion. — In chronic in- 
complete retention due to obstruction, we have a very common condition, such 
as is usually seen in ease's of enlarged prostate or tight stricture. The treat- 
ment of the bladdi'r in these cases should depend V(*ry much on the amount of 
residual urine. The bladder should be catheh'rized as often as indicated and 
irrigated with an antiseptic solution. A urethral stricture, if present, should be 
dilated. 

Radical Treatment. — The causes of complete or incomplete retention, 
when obstruction is due to mechanical interference, should be treated by o])era- 
tion, as recommended in tlu? resp(*(*tive cha])ters on tlu'se subjc'cts: urethrotomy 
for urc'thral stricture and jirostatectoiny for prostatic hypertrophy. 

The classification of retention of urine is as follows: 


(T) According to the degree t)f 
retention 


Vomj)l(‘te — when no urine can be passed. 
Tncoin])lete — when not all the urine can be 
))assed. 


Acuti* 


( 2) Degree of intensitv and dura- J 
tion i 


(’ll roll ic 


"When the patient suddenly 
finds it impossible to urinate. 

An acute attack taking place 

1 during chronic incomph^te 
retention, is really an acute 
exacerbation. 

' When the jiatient habitually, 
for a considerable time, has 
not. been able to empty his 
bladder. 

V. 


(3) Cause 


Obstructive. 
< Traumatic. 
Paralytic. 


In the following table T classify them according to acute and chronic, speak- 
ing first of the purely acute; then those purely chronic, which will be divided 
into coniplf‘rf‘ and incomplete. 
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Acute attacks of complete retcn-J 
tion may "be due to | 


Acute parenchymatous prostatitis. 
Follicular prostatitis. 

Stricture or prostatic hypertrophy. 
Alcoholism. 

Temporary stuj)or. 

Voluntary rt'f raining from urinating. 
Fever, as typhoid. 

Pregnancy. 

Urethral calculus. 

Extravasation of urine. 

Periurethral abscess or cellulitis. 
Fracture of the pelvis. 


Chronic, retention (complete or 
iucomi)lete) 


)legia 


Paraplegia 
Ilcnniplegi 
Tabes and lateral sclerosis. 
Pott’s disease. 

1 ^rosta tic by ])ertrophy. 
Prostatic tumors or cysts. 
Urethral stricture. 

Atresia in the newborn. 


om disease or injury. 


Til chronic cases of partial retention (that is, when there is residual urine 
pn^sent), the ^latient may suddenly lind that he cannot urinate, thus making an 
acut(? attack of retention. Tn paralytic and chronic obstructive cases, there may 
be an overflow retention or iiicontiiumce. 

lx OOXTIN KN C K ( ) V Ul? IN K 

Definition. — True iiUMmlimmce is the involuntary discharge of urine through 
the un^thra. False incontinence is a condition in which an irresistible desire 
to urinate occurs, causing the patient to void every few minutes, or giving rise 
to precipitate urination. 

Varieties and Causes. — 'J'he following table shows the varieties of true in- 
continence and their causes: 


T. liETKNTION WITH 1 \(’()NTIN ENCE OK OVERFI.OW I N(U1NTINENCE. 


r 

(1) Due to an obstruction in the 
vesico-u ret lira 1 path 


(</ ) Strictures of the urethra, trau- 
iuati(* or acipiired. 

(/>) Chronic enlarged prostate. 

(c) Foreign bodies, stones, tumors 
blocking the path ; outside 
pressure ; or cystocele. 
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(2) Due to a change in the nerv- 
ous inechanisni of the blad- 
der 


(3) Due to a loss of muscular 
tone of tile hladder 


(a) Locomotor ataxia; myelitis; pa- 
ralysis. (Bladder ])aralyzed.) 
{b) Comatose conditions; apoplexy; 
cer(‘l)ral coiuMission ; narcotic 
]K)isouing. (CoJis(?iousness of 
desire abolished.) 

Senile atrophy of the bladder. 


11. AViTiioi'T IvKTKNTfoN. — Duc to iiisullicieucy of, or int(*rfereii(re Avith, 
the sphincter inecliauisiii from the following causes: 

(a) Knnresis noctiirna in childr(*n. 


(1) Idiopathic or fuiictioual 


( 2 ) Mechanical 


( //) Xervous ami ])hysical incon- 
tiiience in adults; hysteria; 
muirasthenia. 

Stone or fonugn body or tumor in 
the iK'ck of th(* bhuhler, partly 
holding th(^ sjihincti'r t>pen. 

(J5) Tuberculosis of the mvk of tlu' bladdiT, giving rise to loss of tissue 
from ulcerations that |)reveut its uniform closing.^ 

I 'or prostatic, 
abscess. 

Kor st rictun*. 
For piM’ineal 
j) r o s t a - 
t(*ctom V. 


(4) Traumatic,- after 


(//) IVrineal secli<»u J 


(5) Atonic, affecting the sjihinc- 
ter onlv 


ib) 1 lot I ini (jperation. 

ic) Forcible* <lilatatioii of s|>hinct(‘r. 
{(I) Fracture of the pelvis allecling 

sphincter. 

(" (a) After cliildbed, with subinvolu- 

tion of the uterus. 

(h) In old women, with atrophy <>f 
the geiiito-urinary organs. 


'This condition described by m:iny authorities is probjibly rare, as the author has never 
seen a casc^ of tnn? inecnilinence in vesical tuberculosis that h(? could i)rf)ve to lx* sucli eithcT by 
clinical methods or post-mortem findings. Many cases of false? iti(?ontin(»n(?e in vesical tuber- 
culosis resembh* true incontinence so closely jus to be mistaken for it. 

Mlhildbirth, with tearing of the vesical sphincter usually given as ;i cjiuse of inconi inence, 
has been omitted from this table, jxs in fifty-five thousand (.'io.OOO) cas(‘s in orn* of the largest ly- 
ing-in hosi)ital.s in the world, no such f?jisc hjis b(?<?n recorded. Its pn*senc(? on th(? list togeth(*r 
with the usunl cause.s might rnisk'ad the praetitioner for whoso use this table has been prt'pared. 
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Clinical Features. — The clinical types which can be distinguished are as 
follows : 

(1) Dribbling. 

(2) Sudden discharge of entire contents of the bladder at intervals, giving 
bladder time to fill up. 

(.‘1) Discharge of the contents of bladder by steady pressure over it. 

(1) DiuitJMUXf;. — This is characteristic of overllow retention in true in- 
continence. In most cases the accumulation of urine gradually overcomes IIiq 
resistance of the s])hinct(*r and the urine begins to dribbh* out. 

As the bladder kee])S filling up, there being usually polyuria in these cases, 
the dribbling continues, with intcuTuptions. Usually the ovcu-llow dribbling of 
r(*t(?ntion appears at night, but later continues through the twenty-four hours. 
Dribbling may occur without retention in those cas(‘s of incontinence in which 
tile s])hincter is int(‘rfered with. (See Table 11, 2, 1.) Sometimes in these 
cases th(? discharge of small amounts of urine may be brought about by siiddeii^ 
jars, such as occur in coughing, sneezing, etc., while the bladder may retain 
its cojiienls during sl(*ep. Slight dribbling is also due to a f(»\v drf)])s of urine 
collecting in dilations behind strictures, in cases in which the l)ladder siihinc- 
ha’ holds. 

('2) SuDDKN DiSCIIAKOK OK TIIK EnTIHK (\.)\ TENTS OK THE I > LA DDE II AT 
IxTEuvAi.s, (iliVL\({ 'I’liE Dladder Time TO UiLL K K Aoain. — 7V/C lurolunlarji 
(liscliarijc of larfjc anioHnfs of urine in a steady stream, from tim(‘ to t‘ime, while 
th(* fiiiid is retaiiK'd in tlu^ intcu’vals, is characteristic*, of enuresis nocturna in 
children; of cerebral conditions ac’companied by coma; of narcotic poisoning, 
concussion, ('pili*|)sy, etc., in whicli cases the ])atient do(*s not feel any d(*sire 
to urinate*, though the* bladd(*r be full. 

(»‘5) Disi’ii AiaiE OK Tkine hy Steady Pkesskk’e on the Uladdevl — This 
is a symptom indicating the reverse of the* above, nauudv, a low(*ri*(l rellex sus- 
ce])tibility c»f the organ, and occurs when the refiex(*s an* g(*n(*rally lowered in 
locomotor ataxia, myelitis, etc. This form of incontiiU‘nce is characterized by 
tlu* fact that the* contents of the* bladder can be rc’adily (‘xjiressed when ])ressuro 
is made upon the su])ra])ubic region. The* ])ressur(* on the bladder, liowcvc*!’, 
that usually causers such incontiiu*nce, is a fibroid or subinvoluted uterus, an 
abdominal or p(*lvic tumor, or, in some cas(*s, the wi*ight of the intestines in 
ptosis, or of the onumtum when standing. 

Diagnosis. — True incontinence is distinguished from false by the subjective 
pres(*nce in tlu? latter of the desire to urinate. Wo must be sure, of course, to 
exchuhi cases of willful discharge of urine in bed, etc., for the purpose of malin- 
gering. 

If an examination, general and local, fails to reveal the causes of true incon- 
tinence, we can assume that the case is one of false incontinence. 

Among the causes of false incontinence are the following: Acute inflamma- 
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tioii of the posterior urethra in very nervous individuals; any of the causes of 
true iiu'ontinence which have not reached the |u)int where they are beyond the 
control of tlie will; acute prostatic troubles; and tuberculosis of the bladder. 
Tdie last-nunitioned is the most common and typical of all causes and should 
always be suspected. 

Treatment of Incontinence. — Strictures, where there is but slight dribbling 
after urinating, due to dilatations behind them, are usually situated anteriorly, 

and dilatation or internal urethrotomy shoidd be 



Fuj. 220 . — The Method of Wear- 
iNo A Urinal. TIio ruia^pr 


resorted to. In cases in which there is overilow 
iucoutiueuce, the stricture is usually deep-seated 
and of long standing, and would reipiire an exter- 
nal urethrotomy. When due to (vulargcMl ])rostate, 
the gland should be enucleated, or a Bottiui opi'ra- 
tioii ])erformed, or catheter life resort(‘d to. For- 
eign bodi(‘S and stomps holding the sphinctcu* optui 
and occluding to a suttici(uit (h'gnu*, to cause* re- 
tention, should be removed. Tumors should also 
be removed if the growth has not involv(*d too 
much tissue. 

In locomotor ataxia, myelitis and paralysis, 
the bhuhler should be* (*m[)ti(*d four time's in twe‘U- 
ty-four hours, and shoulel be washeid with silver 
solutieai and a urinal be worn (Fig. 22tl). Soiue*- 
times in e‘e‘re*bral lesions, the cemditioii imi)roves 
somewhat, but in dise‘as(*s of the* sjiiual e'orel the*ro 
is raivly any improvement, (^ises in whie*h the 
blaelder is atonic should be tr(*at(*d by uitratei-of- 
silve*r irrigations, by’ ele*ctricity te> the* inside of 
the bladder, inject ions of colei water anel internally 


urinal is strappod alKJut tho 
hips. The external genitals fit 
in the poueh below the pubes, 
from which a tube nins down 
to a reservoir on the inner side 
of the leg. 


by iron and strychnin. 

In enure'sis noctnrna in children, the child, if 
a male, .should be circnmcise*<l. He; should be ex- 
amined for a cemgenital urethral stricture, which 


should bo cut if jiniseiit. lit? should slt'C]) with a 


knotted towel about him and with the knots btihind his back. lie should bo 


awakentid at a certain time to empty his bladdt'r. Internally, he should havo 
hyoscyamus and broinid before retiring. If five years of agt? byoscyamin, gr. 
i-lro; l)i’omid, grs. v. 

In cases of hysteria and neurastlionia, bromid, belladonna and hyoscyamiis 
should also be given. 

Fibroid tumors prtissing on the bladder should be removed. A uterus press- 
ing upon it should be fixed in place by shortening the ligaments or by anchoring 
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it to tlic abdominal wall, well up. Bad tears of the bladder sphincter during 
childbirth should be immediately repaired. Extensive cuts through the sphinc- 
ter at the time of operations .for stricture; or prostatic abscesses, in the Bottini 
prostatotomy, or in perineal prostatectomy, may give rise to an incontinence, 
for the treatment of which no satisfactory remedy has yet been dciviscd. Time, 
electricity, prostatic and v(\sical douches, and tonic remedies may benelit them; 
but many of tin; bad cases are; never cured. 

Subinvolution of the uterus afte;r childbirth should be treated by curettage 
and vemtral' susj)e*nsion. 

In many case*s of in(*oiitiuene*e‘, the cause of wliich cannot be discovereMl by 
the history, examination, or urinary analysis, the patiemts arc re]ieve*el by symp- 
tomatic tre.^atmeuit. 

Tn women ewstocele is a frexpient cause, in which e*ase tliew are re'adily cured 
by an ank'rior coljuuThajihy and repairing the ])e‘rin(‘um. 

A prolaps(?d uterus sliould be sus])ende;d, and an anterior e*olj)orrhaphy or 
j)(UMneorrha])hy performed, if indicated. 

Then' is no otlier condition in urinary <lis(*as(*s so trying to the patient as 
urinary incontin(‘UC(* ; therefore, every means should be tiiken to discovc'r and 
nmiovi' th(^ cause*. (Vstoscopy should give us a clear idea of tlu; condition of 
the hladd(*r. If no cause is seen and if no disease of the nervous system is 
discovercMl, an (*x|)loratory la])ar()tomy should be ])erf()rmed with the object of 
seeing if tlu'n* is any intc'rfereiice with the bhulder function from the; outside. 
A large* gynecol(»gi(*al service leads me to believe that, in women, such inter- 
fereuc(; is due to adhesions of the bladder to tlie neighboring structures, and that 
tlie ('onsecpu'iit dis])lacemen.t and interfered function of the bhuhler is more com- 
mon than was formerly suppo.sed. 

II. CHANGES * IN THE AMOUNT OF URINE 

POLYTRIA 

Tlie term ])olyuria indicates an increased secrc'tion of urine and is a symp- 
tom, not a dis(*ase. There is, however, a form of ])olyuria which sei*ms to exist 
ind(‘pendently of any oth(*r condition and is known as “essential polyuria’’ or 
poly uric dialu'tes. 

The t(‘rm polyuria is usually a])plied to cases in which the amount of urine 
exceeds two liters in twenty-four hours. It must be carefully distinguished 
from frecpu'ucy of urination, because, as we have seen, the latter may exist 
Avith a normal amount of urine. The amount of nriiu* for twenty-four hours 
should be ac(Mirat(‘ly nu'asured before making a diagnosis of polyuria. Malin- 
gering by the patient wlio may add water to his urine should be excluded. 

Etiology. — Transient polyuria may exist from extraneous causes in health, 
and can usually be made out without difficulty, as in people who drink large 
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amounts of cold Avatov and consequently have a polyuria of remarkable degree 
Avithin a foAv hours. Warm enemas, and Avarm fluids drunk give rise to a poly- 
uria. The same is triu* of a cold hath, Avhile a hot bath diminishes the amount 
of urine secrete<l. Th(‘ ingestion of diuretics and other therapeutic measures 
also transiently incrc^ases the urinary secret ion. Other im])ortant caus(*s of 
])olyuria are sudden emotions, e]ulej)tic seizures, ucrA’ous strain, mental ap])li- 
cation occurring especially in those not accustomed to it, causing a polyuria 
which disappears as soon as the mental Avork is discontinued. This may he 
termed ‘‘ nervous polyuria.” 

The ]xflyuria of (‘onvalescence is anotlu‘r ty])e of the transient form. This 
includes the in(*r(‘ase in the amount of urine not(‘(l at the end of many diseases. 
The ohjecl of this is to ri<l the system of certain ])rodncts which are excreted 
in large amount, as, for exauqdt', the chlorids in pneumonia. 

A convenient division of the ])olyurias occurring from organic diseases is 
into lh(» moderate ])olyiiria, reaching up to four liters, and tlu* marked polynrias, 
r(‘acliing as high as ten liters and over. The moderate type, according to Merek- 
len, indicates disease of tlic urinary organs, whih? th(^ mark(*(I polynrias are 
seen in diabetes mellitiis and diabetes insipidus. 

The causes of jiolyuria may he thus tahnlat(*d, aft(‘r Uastaign(‘\s d(*scription : 


A. MODKKATK COLYL’KIAS 


T. Due io Uonal Disease, 

(a) Chronic interstitial n(‘phritis. 

(b) Amyloid kidney. 

(c) llellex congestion of the kidney. 

{cl) Pyelone])hritis. 

(c) Tuberculous kidney. 

11. Due to If earl Dfsease, 

IVrmammt in persons with cardiosclenjsis. 

III. Due to Liver Disease. 

( 'irrhosis (sometimes). 


IV. Due to X err (JUS (/auscs. 


Hysteria. 

Kj)ilepsy. 

Pxf)phthalmic goiter. 

( V'rehral hemorrhage. 
Meningitis. 

Sclerosis of tlu^ cord. 


Reflex from ^ 


General paresis. 


Sciatica. 
Mental strain. 
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B. MARKED POLYlIUrAS 

I. Glj(M)suria — diaLetes iiudlitiis. 

1 1. llrif*ac*i<leiina — iiitrogenons dial)(^t(*s. 

II 1. Pliosi)liatnria — ])lio.spliatic diabetes. 
J)ial)etes insi|)i<lns — hydniria. 


Tlie urologist is (\sj)eeially interested in tli(‘ first ^*roii]> of ])olynrias, due to 
renal disease. Even if interstitial nephritis and amyloid kidn(*y liav(» been 
exelnded, there may be a j)olynria <lii(^ to trouble further down in the urinary 
traet. The iinMlira, bladdcu*, jirostate and urettn* should be examined to make 
sure of their integrity. Erecpiently strietures, ehrouie eystitis and bypertro- 
])bi(‘d ])rostate are ndlex causes of a ])olyuria, or els(i tli(» asccmdine; infection to 
wbi(?b tlitw give ris(^ ])rodu(*(‘s a pycdonepbritis and so gives rise* to a polyuria. 
(S(*e Table A, I, a. c and d.) With the laltcu* then* will be purulent urine 
from tb(‘ pedvis of IIk^ kidiuiy on ureteral catbetm’i/ation, while with the reflex 
form of polyuria in these conditions the urine will be clear. 


AxrurA 

Definition. — The word anuria is derived from auy without, and ouron, urine. 
It means, tluireforc*, literally a total absence of urinary seendion, although, clin- 
ically, we understand by anuria the absenct^ of uidiui from tlu^ bladder, which 
is ascertained by the introduction of a catheter into this organ after the patient 
has failed to urinate for sonic time. 

Etiology. — Anuria may be due either to an arn^st of secretion of urine 
(nonobstructive anuria) or to an obstruction in the ureters (obstructive 
anuria). 

A. Nonobstrik^tive Anuria — A Suitression of Urine. — A cessation of 
the secretion of uriiu? may be induced (I) by disc^ase of the seendory apjiaratus 
of the kidiKW, ('2) by circulatory disturbances affecting the renal circulation, 
(3) by certain nervous aff(H*tions, or (4) by toxic ag(uits. 

(1 ) Anuria dne to Irslons of I hr kidnvij may occur in either acute or chronic 
iK^phritis. In acute in^pbrilis due to scarlet fever or other causes, there may 
be sujipression of urine due to a degeneration of the epithelium of the tubules, 
with or without involveuumt of the glomeruli. In chronic nephritis the kidney 
may become so atrophied and sclerosed that it no longer contains sufHcient secre- 
tory ehunents to maintain the process of excretion. The anuria of chronic 
nephritis, howev(?r, is more fiHHpiently the result of a com])licating passive con- 
gestion, or an (Mleina of the interstitial tissue which so compresses the urinary 
tubules that secretion is arrested. 

(2) Annria dm to circulatory disturhances is produced by a venous stasis 
in diseases of the heart, or else by large double infarcts of the kidney. In the 
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former type, tlie chief factor is the dilatation of the riglit ventriele, which pro- 
duces venous stasis of the kidney. There is always a disease in the kidney in 
such cases, and the venous stasis sullices to produce edema of the interstitial 
tissue and thus to choke the tubules. Cases of double plugging of the ureters 
by desquamation, as in scarlet fever, or by suppuration products, in cases like 
nepliritis, or of other origin are reported. Such cases must, however, be very 
rare, the lesion existing by far more commonly as unilateral. 

(3) Anuria due to 7iervous causes may de])eiul on a variety of conditions. 
Complete su])pression of urine has been noted in some cases of hemi])]egia from 
fracture of the skull. ^lore frequently, however, anurias are due to reflex in- 
hibition of secretion. It appears that an irritation in one kiilney can so affect' 
the other organ reflexly, that anuria may follow. Thus may be explained the 
anuria of renal colic, following operation upon the kidney or injury of that 
organ. Extensive burns may also produce reflex anuria, altliough tlie absorp- 
tion of toxins may have something to do with these cases (Castaigiie). 

In hysteria, the anuria is probably also reflex, although the exciting cause 
is not always apparent. 

(4) Toxic anurias may occur in the course of infectious diseas(;s such as 
cholera, scarlet fever and in acute ])eritonitis and affections of tlie colon and 
small intestines. The toxins probably act by affecting the renal tissue, as well 
as by disturbing the circulation. 

11. OnsTJurc TivK Anl-uias.— The second grou]), the obstructive anurias, are 
of great interest to the niod(*rn surgeon, particularly b(K*anse th(*y can be reme- 
died by timely intervention. 

Th(.*y result either from the blocking of the Iuiikui of the ureter or from 
its compression or kinking. Among the obstructive causes we have, foremost, 
renal calculi. The mechanism ami pathology of this form of anuria has been 
d(\scribed in the chapters on (*alculus of the kidmy and of the uret(u\s, respec- 

tivelv. It has been said that it is not necessarv to have a stone in both ureters, 

* . . ' . . . ^ 
hut that the presence of stone on om? side oft(*n acts ndlexly by inhibiting the 

secretion of the ojqiosite ki<lney. This is a course of events which Guyon has 

describ(*d, but it is jirohably of ran* occurrence. In most instances, the anuria 

due to stone on one side arises because the ojipositc kidney had not lK*en 

working for some time, and when the calculous kidney, which alone was 

capable? of excreting urine, was blocked, a total sujiprc^ssion of urine resulted. 

Alliarran has gone so far as to say that calculous anurias may exist without 

the actual presen(*e of a calculus in the ureter at the time when the symptoms 

occur. 

(>>mpression of the ureter may produce anuria in such conditions as cancer 
of the hhuld(*r, the? f)rostate, the uterus or the kidney. Kinking of the ureter 
in floating kidney may he accompanied by obstructive retention on one side and 
arrest of secretion on the other. 



CHANGES IN THE AMOUNT OF URINE 


275 


Symptoms. — Anuria can exist for a long time without giving rise to any 
symptoms. It also occurs at tinu^s with ast(»nisliingly few symptoms. The 
phenomena of renal insuiliciency and of uremic poisoning, which are described 
elsewhere under the heading of Uremia, come citli(*r slowly or suddenly, ac- 
cording to the type of uremia, acute or chronic, which develops as the result of 
the suppression of urine. Usually the first symptoms are gastro-intcstinal in 
character, including nausea, anorexia, vomiting, eructations and either consti- 
pation or diarrhea. Hciadaches, restlessness and other n(>rvous phenomena of 
uremia are also among the early symptoms. Uatienis with anuria may die 
.within a few hours, showing the acute form of uremia in its most pronounced 
type. They may also live for days and even weeks without showing any acute 
symptoms and linger on toward a slow death with the manifestations of chronic 
uremic poisoning. 

The occurrence of a nonfunctionating kidney on one side is more common 
than it is generally thought to he. T have ocfcasionally se(‘n su(*h an organ, botli 
larger and smaller than normal, due to some* su])|)urativ(i ])roeess, calculus, tu- 
berculosis or some oth(*r cause, where the parenchyma had b(‘en d(*stroy(Hl and 
nothing but a sederosed mass or shell remained. I have cut into such kidneys 
at op(u*ation and had little or no bleeding, lii a case? wh(‘re such a kidney is 
pr(‘sent, if the remaining organ is suddenly inca])acitated, an attack of anuria 
would occur. 

Diagnosis. — It is <!omparativ(‘ly easy to r(»cog'nize the exist enc(» of anuria 
by passing a urethral catheter, which at once ditlereutiates this condition from 
retention. Tla^ important jxiint, however, is to determine the cause. Tlui 
first thing to do, if ])ossible, is to determine tlu* ])r(»scmce and seat of the ob- 
struction. This may be done by palpation and by uret(‘ral catheterization. 
The pr('sencc of obstruction will at once sugg(‘st the treatment of the con- 
dition. 

If the anuria be transient it may be ])reced(‘d by or accompanied with a 
clini(*al picture of renal colic; or there may be a history of traumatism, or of an 
operation cither on tlui alxiominal organs or u[)oii tlui kidney. 

If the anuria is more or less ])erman(?ut, we should first exclude the })res- 
ence of chronic diseases, such as affections of the ki(liu*y or of the luuirt or 
of acute infectious or toxic conditions. If the anuria comes on suddenly, 
it is usually duo to calculi, though hysterical anuria should not be lost 
sight of. 

A word should be said of the hysterical type of anuria. Usually the pa- 
tient presents some of the peculiarities or stigmata of hysteria, (fiiarcot noted 
also a certain compensation between the anuria and the vomiting which seemed 
to alternate; thus, when the patient, who was a woman, urinated 3 grams of 
urine, she had 1 liter of vomitiis. When the urine increased to 200 grams, she 
vomited only 302 grains. Hysterical anuria is a tissue anuria and not glandu- 
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lar. In other words, there is a more or less complete suspension of the proteid 
kataholie function of the digestive epithelium of the organism. A very inter- 
esting and rather puzzling feature of these cases is that hysterical subjects may 
have anuria for a numh(»r of days or even for s(^veral weeks without showing 
any urcMuic symptoms whatever. 

Treatment. — Th(» medical treatment of anuria is tlie same as that described 
elsewhere under the heading of Uremia.. 

Tf^katmknt ok Ohstkittivk Axurias. — Tn case tlie history of anuria 
points to a surgical caust* — such as an attack of renal colic on the one side, the 
passing of calculi, pain in the loin on one side for a considerable time, a puru- 
lent urine without symptoms of frequency, or a hematuria following exertion — 
the case should be immediately examiii(‘d, not only by palpation, but also by 
cystoscopy and catheterization of the ureters. If oiu^ urettM* is found obstructed, 
even though the other catheter enters the kidney, an incision shoidd he made 
in the loin of the obstructed side, a nephrotomy j)erformed, the ])elvis examined 
and a catheter ])assed down the ureter to the seat (d obstruction. The kidiu^y 
should then he drained and the treatment of thcj ur(‘teral obstruction postpone<l 
until the patient has recovered from the attack of anuria, in case tliis tem- 
porary oj)eration is successful. 

The result of the hemorrhage accompanying the o])eration will benefit the 
patient the same as bleeding in uremia, and saline solutions can be given by the 
rectum, or into the tissues or a vein, as indicatcnl. 


OuGURIA 

Oliguria, or diminution in quantity of urine, is noted in a vari(*ty of patho- 
logical conditions, affecting either the urinary tract or tlie general system. 
Temporary diminution is noted in health, and should be carefully distinguished 
from true oliguria. This term should not be employed unless the change in 
the amount of urine is well marked and continues for several days, and unless 
all extraneous causes can be excluded. 

The conditions under which the urine is diminished in quantity in health 
have already been considered under the heading of Urine Analysis. Tlujy are 
briefly: Exercise, free perspiration and not drinking sufficient water. In dis- 
ease the urine is diminished in acute nephritis, especially after scarlet fever, 
in acute congestion of the kidney, in tlie acute stages of chronic ncjfliritis and 
oiten in the last stages of chronic nephritis, accomyianied by uremia. Tlu; urine 
is also diminished in conditions of stasis of the kidney due to heart disease. 
Among the general conditions which produce oliguria and which are important 
to th(; urologist, are shock after ane.sthesia or after op(?rations on tlie genito- 
urinary organs. Oliguria is also noted in fevers, where it is accompanied by a 
concentration of the urine. Other causes of oliguria are prolonged diarrhea 
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and vomiting, siioh as ocfciirs in some diseases as cholera or yellow fever. The 
urine is markedly diminished in quantity in all diseases in the last stages be- 
fore death. 

III. CHANGES IN THE CHARACTER OF THE URINE 

IIematukia 

Definition.- — TTernaturia means the admixture of blood in the voided urine, 
no matter from what source the blood is derived. (yUinically, the term is ap- 
plied only to cases in which the amount of blood is such as to be ])erceptil)lc to 
the naked (we on inspection. The presence of a microscopic? amount of blood 
is not clinically styled hematuria. 

Hematuria must be carefully distinguished from hemoglobinuria. The lat- 
ter means the direct passage of the blood-coloring matter into the urine without 
any red blood corpuscles, the urine being acid and of lower specific gravity than 
in luMnaturia. 

Etiology. — The causes of hematuria are many, the determination of which 
is one of the most important procedure's in the clinical study of urinary diseases. 

The etiologie? factors may thus be briefiy summarized : 


K'r I ( ) )( J Y ( ) F 1 1 K M AT U K I A 

{Tabulated after Caslaujne with Mod if ration) 

1. Traumatic Uematuria. 

(a) Wounds and Injuries of Anj/ Part of the Trad, 

{ Rupture. 

Urethrotomy. 

Fracture of pubis. 

/wi V T 31 1 1 ( Wounds. 

(2) Bladder < ^ . 

{ Injuries to pelvis. 

( Womuls. 

^ ^ 1 Injuries to loin. 

(b) SSlonc in Any Part of the Tract: Foreign Bodies, 
Pelvis of kidney ; ureter. 

Bladder. 

Posterior urethra. 

(c) Sudden Change of Pressure in Bladder, 


When a bladder is emptied too suddenly or too completely, in a case of re- 
tention, we may have bleeding from the bladder or even from the kidneys, due to 
congestion. 
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II. Infammatoru llvmaiuria. 

Antorioi* iiretlirilis. 

Posterior urethritis. 

( Vstitis. 

Pyelitis, aeiite. 

Aeiitci nephritis. 

I reiiiorrhagie ne]ihritis. 

Chronic nephritis. Some types in Avliich vessels are changed. 

Til. Due lo Tinuors. 

( 1 ) Prostate. 

(:2) Bladder. 

(0) Kidney. 

IV. Due to Tuberculosis. 

( 1 ) Prostate. 

(2) Bladder. 

(;]) Kidney. 

V. Due to Parasites. 

Renal parasites; Bilharzia ; Pilaria, etc. 

VT. Due lo General Changes in the Blood. 

Stiial Ipox Yellow fever TIemoiih i 1 ia 

Typhoid Plague Lenkemia 

Purpura rPhosphorus Malaria 

^])oisoning 

Df:tectiox of IlEMATraiA. — This has been considered in the chapter on 
The Urine, so far as chemical and microscopic tests arc concerned, but then* are 
certain gross characteristics to hematuria which aid in its detection and lo- 
calization. 

If bloody urine is allowed to stand for a little while, it deposits a more or 
less abiimlant sediment. Over this there remains a clearer, but still cloudy, 
Iluid. This may be bright red in color, showing that the blood has b(‘(‘n freshly 
shed and that it probably comes from the lower part of the tract — from the 
bladder usually. The amount of blood will determine in such cases the exact 
tinge. The more dilute the bleeding, the paler the tint, but fresh blood is al- 
ways red. 

Renal hematuria is characterized by a pale, reddish-brown, cloudy urine, 
the sediment containing no clots, unless they are wormlike casts of the ureters. 
If retained for a long time in the pelvis or in the bladder, in hematurias asso- 
ciated with obstruction, there may bo a dark-brown or even black color to 
the fluid. 

The sediment of bloody urine varies in amount, color and consistency. The 
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first thing that strikes one is the presence or absence of clots. When the bleed- 
ing is from the kidney or nrcters, the clots sometimes assume tlie appearance 
of (lark-red worndike masses. 

Next to clots, the urine may sometimes (Contain a bloody sediment mixed 
with fragments or masses of tumors. Thesci may be fibrinous or shaggy, or 
th(*y may appear more regular, villous. The d(*posit may, of course, be also 
mixed with fragments of crystalline substance*, ])arlicles of calculi, etc. 

When, as very often haf)p(ms, the blood is mix(?d with pus, the deposit as- 
sumes peculiar si ratifications. In some cases, the deposit of yellowish-gray pus 
is arranged in strata separated by bright-red streaks. This means that a layer 
of pus alt(*rnales with a layer of blood cells. In other cas(>s, the ])urulent (usu- 
ally mu(*o-])uruleiit) s(‘dim(mt is thmk, glairy and tenacious, and is tinged a 
distinct red color. These are cases of alkaline urines, in which pus has iiiider- 
goiK* the glairy change into a viscid mass, as the result of the action of the 
alkali. In th(\se cases, thci urine itsedf is but f(‘ebly ting(Ml. There is finally 
aiiotluT (dass of cas(*s in whicdi the urine is bright rmI and the sediment is gray- 
ish or g(‘latinous. Th(‘se an* usually cases of ewstitis, ])nxstatic abscess, or other 
])urul(*nt infection ()f the tract, in which a fresh hemorrhage lias taken place as 
the result of some existing cause. 

I)iA(iN()sis OF TiiK Ual’sk. — T lic diagnosis of the cause of a hematuria is 
very important and often a jmzzling problem. The question is easily solved 
wh(*ii th(*re is a blood disease manifesting itself in other hemorrhages, as in 
piirjuira ; when the urine shows signs of acute imphritis, oliguria, high specific 
gravity, albumin, casts, etc. 

Hematurias due to stone are often characterized by an intermittenco or a 
remit teiice; th(*y may be accompanied by pain, and are worse after any form 
of exertion or jarring motion, while hematurias due to tumor and to tuberculosis 
usually occur indejH'inh'nt of eith(*r pain, exertion or jarring. 

To Slim up: — The. cause of hematuria must be determined after a careful 
study of tluj history of the case, a thorough examination of the patient and a 
complete analysis of tin* urine. If these precautions are taken, one will seldom 
err in determining the pathological process which gives rise to the bleeding. 

Localization of the Bleeding. — BnEEuixii from the Ukethka. — When 
there is bleeding from the anterior urethra the blood oozes or drips from the 
meatus indejieiidently of micturition. But when the blood is beyond the cut-off 
muscles, the blood does not ooze from the meatus, but is voided with the urine. 
The two-glass test shows blood in both glasses, the second more than the first, 
because the muscular effort of expulsion brings out any residue of bipod that 
may be present in the posterior urethra. 

Bleei)in(; from the Prostate. — Bh^eding from the prostate is also char- 
acterized by the same features. In bleeding, either from the prostate or the 
prostatic urethra, the bladder urine may also be bloody, owing to the regurgi- 
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tatioii of the blood into the bladder. The differential diagnosis will depend on 
age, history, elinieal and urinary (examination. l>y wasliing the bladder through 
a soft-rubber catheter until it is clean and tlum lilling it with water, if the fluid 
escaping through the instrument is free from blood whih* tlu^ rcmiainder voided 
is mixed with blood, the source of the hemorrbage is below tlu* vesical sphincter. 

IlKMORKHAiiK FROM TiiK llnAnuKR. — Hemorrhages from tlu^ bladder, if pro- 
fuse, gives a red color to th(‘ urine, althougli, if (folhicted in threes glass(»s, tho 
last glass Avill contain the most blood. If th(‘ bladdm* is wasluMl clean by cathe- 
ter and the instrunK^nt is allow(?d to remain in ])la(*e for a short time, the blad- 
der contents will again b(»come bloody. At times, the last dro])s alone contain 
fresh blood. (Vstosc^opy will usually show us the source of th<^ blcMiding if 
there is a bh'eding point in the bladdcT or if it coiiu's from oiu* or both uret(*rs. 

Elkp:i)IN(]} vnoM the Ureter. — Hhvding from the ureter is characterizcKl 
by the elongaUMl clots already (h^scribiMl, unl(‘ss it conu*s from tlu^ v(*sical (‘iid 
close to the bladder. 

BLEKHixci FROM THE Kjdxev. — I>l(M‘ding from th(‘ hidiuy is diagnosed by 
excluding all other souitcs. The blood is thoroughly mix(‘d with tlu^ urine in 
these cases and tlnu'C! is no separate (piantity of frc'sli blood, as iji tlu^ hemor- 
rhage farther down. In the three-glass t(‘st, th(‘ pati(‘nt voids a uniformly 
tingcnl urine in all thire (‘ases. Micros(*o])ically, in renal h(*niatnria, w(* liav<; 
blood casts and renal epithelia, besid(*s the fa(*t that the* rt'd blood ccdls ‘‘ an^ 
washed ’’ out and apjiear as swollen shadow disks s(*ar(*ely perc(*ptihl(*. 

' Having locatcMl the l)l(*eding in the kidiKW, we must n(‘xt try to find out th(‘ 
cause of the symptom. In stone, we hav(» tlie history of colic, tlu* aggravation 
of the l)h*eding after (*X(*rtion or jarring, and the subsidence of it aft(*r days of 
]X*rf("ct rest, while fragments of crystalline masses in the urine will oft(*n clinch 
the diagnosis. 

In tumor of the kidney, we have bh*ediiig whicli a])p(‘ars and disaj»pears 
without apparent cause; emaciation; a tumor in the loin; increasing ])ain; a 
feeling of weight ; and symptoms of prc*ssure ami a varicoc(*le when on tlui h*ft 
side, (’ancer (rells and tumor fragments in the urine would comj)letc tluj 
diagnosis. 

In tnherentous kidney, a yudyuria is very suggestive*. When it is accom- 
panied by renal hematuria, tlu? l)l(*eding recurs without appanuit (*aus(;. Tu- 
bercle bacilli may somctinu*s be found in the sediment. It is diHicult, how(*ver, 
to assign a detinite cause for tlu? early hematurias which come in rtmal tubercu- 
losis b(*fore any markful changes have occurr(*d in the kidn(*ys. 

In neffliritis, large nund>ers of red blood cells always indicate the acuteness 
of the condition. In some cases, renal bleeding 0(rcurs without y)revious signs 
of acute or chronic nephritis. (Perhaps the term ‘‘ (*ss(*ntial hematurias” is 
justified, but in all probability there is some basis for tlu* occurrence of tho 
bleeding.) Thus a number of cases have been found, after neydirectomy, to be 
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early stages of renal tuberculosis, and in certain cases there were found the signs 
of a chronic interstitial nephritis with arterial changes. ( -astaigiie emphasizes 
the value of studying tlie arterial tension in such cases. If the tension is high, 
we may suspect the presence; of interstitial change's in the kidney in cases of 
otherwise unexplainable bleeding. The presence of even slight uremic symptoms 
point to int(irstitial ne])hritis rather than to other causes of renal bleeding. 

Which of the two kidneys is blee<ling is usually (IctcrinirK'd nowadays by 
cystosco])y and watching tlie urine coining from the ureters, and also by ureteral 
catheterization. 


OKDKR OK KKKQU^:^*OY OK CAUSKS OK HKMATUKTA 


Jn Ihr (llnic. 

Stricture. 

Prostatitis. 

Renal calculus. 
Tuberculous cystitis. 
Tumor of bladdcT. 

P rosta t i(* by jicrt r( ipl ly. 
Nephritis. 

Ulcer of bhuhler. 
Uarciiiouia of pri)stat(‘. 
Seminal vesiculitis. 


In (he Jlofipiial, 

Stone in blad<ler. 

Stone in kidney. 

T ' 1 1 here u lou s bl a< Id (?r. 
Tuberculous kidney. 
'Ihiiuor of bladder. 
Stri(*ture. 

Prostatic* hypertrophy. 
Ru|)tur(' of kidnc'y. 
Rc'teution of urine. 
Nephritis. 


Theses two lists sim])ly show the* ord(*r of frcMpU'iU'y in my clinic and hos- 
])ital. The Causes would have bec'ii very ditfc'ivnt if lak(*u from other hospitals 
with which I am couuectc'd. 


PyI IMA 

IVuria means pus in the urine from whatevew source'. Pyuria may be duo 
to any sup|)urative iiiHammation in the urinary tract, or to a suppuration in 
SOUK? communicating or adjoining organ. It is one of the most frccpuuit syni])- 
toms ('ucounterc'd in uroh»gi(*al practice. 

We must always satisfy ourselves that ])us is actually present and that 
we are not mistaking anything else for it, for urine ])assed as a cloudy fluid 
may be* free from pus, the cloudiness being due to c'ither mucus, bacteria, phos- 
phates or urates. 

Differential Diagnosis. — Every practitioner, therefore, should be familiar 
with the rough clinical tests which are necc^ssary to determine the presence of 
pus immediately aftew the Tirine has been passcKl. 

fillers. — Normally a faint mucous cloud, which very slowly settles, is pres- 
ent in the urine. It consists of mucus mixed with a few epithelial cells from 
the bladder. It is much more pronounced in women, on account of the admix- 
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turc of vaginal nuions. It is inarkodly increased in catarrlial conditions of the 
urinary tract, csjK*(*ially in cystitis, prostatitis and urctlndtis. 

A roiigli test for iniicin, udiich is the ])roteid substance contained in tlio 
iniieoiis cloud, consists in diluting the urine with e(pial ])arts of water and add- 
ing acetic acid, until a precipitate of mucin is formed which is soluble in an 
excess of acetic acid. As a general rule mucus juay he distinguished from pus 
in the urine by the fact that it floats longer, is less dmise and more evan(*s(*ent 
than |)us. 

PiiosPiiATKs. — Phosphat(*s, when present in exc(*ss, er wh(*n the urine is 
slightly alkaline, create a ditfuse turbidity, which gradually settles on standing. 
A few drops of acetic acid added to smdi a urine will almost immediately clear 
it up, while, if the turbidity be due to the prc*seii(*e of pus or mucus, it woidd be 
increased by the addition of the acid. 

Ikvc’TKuiA. — liacteria, wIkui growing in larg(» numlH‘rs in the urine (see 
Ihicteriuria), giv(» rise? to a faint cloud which has a t(‘nd(*ncy to float in the mi<l- 
dle part of the vessel. This cloud remains ])ractically unchangcMl by the addi- 
tion of acetic a(*id. 

UuATKs. — Urates, when present in exc(\ss, form a turl)idily wbiidi ratluT 
rapidly deposits as a sediment. The lowcu* the temp(‘rat\iro of the uriiu* and 
the greater the acidity (within certain limits), the iuor(* apt an^ urates to ])n‘- 
cipitate. Simply heating a test-tube containing such a urine g(*ntly over the 
flame will dissolve the turbidity ami ch^ar the urliu*. If pus were pres(*nt heat 
would increase the turbidity instead of decreasing it. 

UiiYLL’KiA. — (’hyluria may bo mistaken for pyuria. In this condition the 
urine is milky, yellowish-white and shows a tilm of fat on stamliug. On 
shaking with ether, the fat is dissolved and the urine becomes normal in ap- 
p(»a ranee. 

J^’s. — Pus in the urine is characterized usually by a cloudy a])]>earanc(‘ 
immediately after j)assing. The cloudiness is usually in proportion to the amount 
of pus. Small aiiKUints of pus may be present in tla? form of clum])S or shreds, 
the urine remaining comparatively clear at the time of passing. 

There is not much difference in the aj)pearance of purulent urines accord- 
ing to the locality of the affection. Urine, clear or slightly turbid, with thick 
threads, points to the urethra; urine which is thick and turbid and tends to 
become gelatinous on standing, points to the bladder; urine which is opaque 
and not thick, but with [jus lield in suspension, points to the kidney. If it is 
of a light color, a lemonade or even whiter, it is jjrobably from a tubercular 
organ, while if it is darkly colored, it points more to a calculous kidney. The 
light-colored pyurie urine usually occurs when there is considerable polyuria 
with pus and points to a pus kidney, the darker when the urine is more con- 
centrated or bloo<ly. 

The color of the urine is not much affected by the presence of pus, unless 
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.there is a large amount, in which case it appears whitish-yellow in color and, 
in decomposing, urine will assume a dirty gray tint. 

The odor of purulent urine may be cither normal, when the urine has re- 
tained its normal acidity, or it may be extremely oflFensivc, putrescent or ammo- 
niacal, or, in still other cases, slightly resemble that of hydrogen sulphid. 
Putrid urine occurs principally when there is decomposing residual urine in 
the bladder or kidii(»y. 

TIui reaction of purulent urine varies greatly, according to the amount of 
decomposition which the urea undergoes In each particular case. Tlun’c is no 
specuHc connection between the reaction and the localization of the trouble. 
Fornuudy it was believed that when the purulent iirim*. was alkaline or ammo- 
niacal, we had to deal with a cystitis, while if it were acid, a pyelitis or jiyelo- 
nepliritis was i)resent. Further a<lvanc(‘s in urology, how(*V(*r, have shown that 
ammoniacal urine may be obtained with the uretc'ral catheter from the pelvis 
of the kidney. 

Wh(‘n ])urulent urine undergoes alkaline fermentation, the pus coagulates 
info gelatinous masses which adhere to the bottom of the vessel. 

Donne s TesL for Pn.s , — This is a rough clinical 1(‘st which is of great aid 
to the practitioner in distinguisliing pus from mucus and other sources of cloudi- 
ness. It consists in albnving flu; scMliment to gravitate; to the bottom of a conical 
glas.s, pouring oft* the urine which floats over the sediment, and adding the ordi- 
nary solution of caustic potash (potassium hydrate), drop by droj), until the 
gelatinous tenacious mass mentioned above is formed, adhering to the bottom 
of the ves.sel and sli])ping out of it cn masse. 

Localization. — Having satisficul ourselves that jiyuria is present, the next 
stc]) is to (lefermine its source. I1iis we do in several ways. First, we apply 
all the special methods of clinical examination which may have a bearing upon 
the localization of tlu* trouble. The history of tlu; case and the general physical 
examination, including rectal palpation, examination of the urethra, of the 
bladd(*r and of tlu; ureters through the catheterizing cystoscopc, arc all methods 
which have been described elsewhere and which must be called into play at times 
in determining the source. 

Hefore we proceed to the special methods, however, a few simple clinical 
tests should be applied, which wdll often give us a fair idea of the location of 
the pus: 

Thus, if we can express it from the meatus, the pus is evidently urethral 
and, in man, probably comes from the anterior urethra. Next, if we apply the 
two-glass test and the first urine contains pus and shreds, and the second 
])ortion, {)assed immediately afterwards, is clear, it is evident that the dis- 
charge is of urethral origin. If the first and second urines are both cloudy, 
it shows either that the posterior urethra, in the male, is so acutely in- 
volved that some of the pus overflows into the bladder, or, what is more prob- 



284 SPECIAL URINARY SYMPTOMS 

able, that tliorc an involvenieiit of tlic urinary tract above tlie vesical^ 
sphincter. 

When the Avhole amount of uriiu? ])asse(l is found to contain pus, tlicrc is no 
doubt that some atfc'ction exists, at least as high u]) as the bladder, if not higluM*. 
When tliis is found to bo the case, the s])e(*ial methods, such as cystoscopy, 
catheterization of the ureters, etc., may be aj)])lied, in order to localize tlie 
trouble. 

Considerable information, however, may be gained regarding tlu^ case and 
a probable diagnosis may be made, from a detail(*d urinary examination in cases 
of pyuria, provided this examination is made by an expert iii this line of work. 
I want to empliasize strongly the need, })articuhirly in these cases, of confining 
urinary examinations to none but competent men, of whom there are comj)ara- 
tively few, even in our larger cities. 

Attempts have been made to determine the amount of pus in the urinary 
sediment by counting the number of pus cells (doldberg, Posner). This method 
is faulty, because the j)us is g(*nerally very unevenly distributcMl in the urint*s 
and often occurs in chuu])s or masses. It is determined with sufiicicuit accuracy 
by centrifugation of the acidified urine, still warm (after heating it to assure 
the solution of otlier sediment), in a tube graduated in cid)ic (*entimelers. When 
the urine c<uitaius much pus, the sample niust be correspondingly diluted, be- 
fore centrifugation, with much saline solution. 

There is no Avay of telling, from a study of the ])us cells found in the urine, 
the locality from which they come. The clew to the localization of the su|)|»u- 
rative proc(‘sses occurring in the genito-urinary tract, is chieliy the study of tla^ 
epithelial cells that accompany them, and, secondarily, the study of casts and 
blood corpuscles. Although it is true that there are always sonuj c(*lls in a 
urinary sediment whose exact origin is somewhat doubtful, the majority of 
epithelia can be located with fair accuracy and a trained observer can differen- 
tiate the epithelial cells of the kidney from those of the jxdvis, the ureter, the 
bladder, the j)rostate and the urethra. 

When the bladder alone is involved, we find (*j)ithelial cells from the vari- 
ous layers of the mucosa of that organ according to the depth of IIkj lesions. 
In ordinary cystitis, the cells from the superficial and middles lay(.*rs only are 
pnisent. When there is ulceration, the deeper layers add tlufir quota of c(‘lls. 

When pyelitis is present, whether due to infection, stone, tuberculosis or 
tumor, a considerable number of pelvic epithelia will accompany the pus. 

If there is also a large number of cells from the bladder, a coincident cys- 
titis exists, which may have been the primary affection. 

When the kidney is involved in the suppurative process, there are in the 
purulent sediment many epitlielial cells from the renal convoluted tubules or 
from the straight collecting tubules. If there are at the same time granular, 
et)ithelial, pus or blood casts, we arc dealing with a suppurative nephritis. If, 
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in addition to all those, there are many cells from the renal pelvis, we have to 
deal with a pyelo-nepiiritis. 

If the pyuria is intermittent or remittent, we must think of the presence of 
pyoiK'jdirosis with intermittent obstruction of the uretcu’, as stoiu^s, or a ])y<)- 
nephrosis in movable kidney. 

It must h(i understood that these diagnoses are based on Ihe r(H*ogniiioii of 
a cousid(»ral)l(^ iiumlxu’ of pus cells and a large iiuinlxu* of (»pith(*lia from some 
r(‘gion of the urinary tract. When only a few pus cells and a few epithelia are 
j)res(mt, we arc? ])rohahly dealing witli a nonsuppurative condition or merely 
with a congestion or irritation along the tract. 

Next to th(^ ])resence of cpitlu^lia, the occurrence of casts is important in the 
urinary analysis, as it spcniks for Ihe involvement of the kidney. The kidneys 
may ])articipate in the sup])urative pn)cess or they may be the seat of a secondary 
nephritis of tin; nonsu])purative type, or both; in either case, casts may he pres- 
(*ut. Wh(‘n(‘ver there are ])us (*asts, that is, casts of any ty])e which are studded 
with ])us cells, renal su])puration may h(‘ diagnosticatc^d with a reasonable dc- 
gr(*(; of (*ertainty. It must be rem(uid)ere<l, ho weaver, that casts are not always 
found in siij)purative nephritis, any more than they are in the nonsuppurative 
1yp(*s of u(*phritis. Their ahstuice, therefore, do(»s not necessarily exclude the 
pres(»uc(‘ of suppurative nephritis, provided that ])us and renal epithelia arc 
])resent in suHicieut (piantities. 

The size of the casts varies according to the region of the kidney involved 
and something may he known of the extent of the procc^ss from this feature. 
When ])us casts of larg(i diameters are found, we know that the nc]diritis has in- 
volved the nu'dullary j)ortion. Casts from the narrow part of the tubules are 
small(T in diametcu*, next come the casts derived from the convoluted t\d)ules, 
and tinally the casts from the straight collecting tubules. When the smalhu* 
casts from the convoluted tubules have ])us C(»lls imbedded in them, we know 
that the cort(*x has been reached by the affection. Larger-sized jdiigs of pus 
from the calices are found sometimes in pyelitis. 

Connective-tissue shreds when ])res(mt in the urine, accompanied by epi- 
tlu'lia and ])us, show that there is some destructive ])rocess in the urinary tract. 
When the ei)ithelia are renal and the s(Hlim(*nt also contains ])us casts, the 
])r('sence of connective-tissue shreds is indicative of destructive jn'oeesses in the 
kidney. 

Having thus localized the pyuria, some further points in the urinary exam- 
ination may often give us a clew as to the cause of the su})puration. Thus, if 
stoue be tlu^ cause, the unusual abundance of some form of crystals or the occur- 
ren(*e of crystals in solid masses may suggest the ])r(*sence of a calculus. 

If tuberede bacilli, gonococed or other microorganisms are found in the sedi- 
nuuit, we hav(^ the bac'teriological clew to the ])yuria. If portions of tumors, 
such as ])ai)illomas or malignant growtlis, are found, a correct diagnosis may 
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sometimes be made from the urine. Unfortunately, these tumor fragments are 
not fre(|uently eneoiintered. 

Having eonsidenMl the urinary report in detail and compared it with the 
history of the case and the findings of the pliysical examination, we can deter- 
mine that a su])purativc condition exists somewhere in the urinary tract, that 
it is probably due to either obstruction, stone, tumor, or tuberculosis, with in- 
fection. If the urethra is involved, it may be detected by instruments; if the 
prostate, it may be felt; if the bladder, it may be seen by the cystoscoj)e ; if the 
ureter, it can be felt by the catheter; if the kidney or pelvis, the ureteral cathe- 
ters will reveal the condition and the side involved, by the character of urine 
draining from the ureter. 


PxElTMATURIA 

The term pneumaturia is applied to the evacuation of fr(»e gases in the 
urine. T\w gases are foriiKHl in the bladder, or they may ent(*r the organ 
through recto-vesical and vesico-sigmoidal fistulas. 

According to (Juiard, the production of COo in the bladder as a result 
of alcoholic f(*rnicntatioii in glycosuric urine is ou(» source* of inieiimaturia. 
JMiller and Senator analyzed the (*s(*a])ing gas in such a case and found it 
to consist of hydrogen and carbon dioxid. The produ(*tion of this f(*rmenta- 
tion in the bladders of diabetics may be due to a cystitis jmxluced by Uacillus 
coli infection ( Schnitzlor). 

When a cystitis is due to the growth of gas-forming bacl(»ria, such as the 
Proteus vulgaris and allied forms, there may be a pneumaturia, although the 
urine is free from sugar. Ileyse and Favre each found the Bacillus lactis 
aerogenes in a case of pneumaturic cystitis without glycosuria. 

The gas bubbles are usually expelled with the last portions of urine. If 
there is retention, the gases may accumulate and give rise to a false sense of 
vesical emptiness owing to a tympanitic resonance ovi*r the bladd(*r. In diabetic 
urine, the reaction, even aftc^r this fermentation, is acid ; in other urines, pn(*u- 
maturic fermentation is accompanied by alkalinity. The external featun^s of 
the urine are the same as in cystitis, or in bacteriuria, as the case may be. 

Gas bubbles have been found at autopsy in the renal ])elvis, and the walls 
of the bladder have been found the seat of emphysema in several instances. 

Bacteriuria 

Bacteriuria is a condition in which there is an abundant growth of pathogenic 
germs in the urine, but in which there is very little evidence of an inflammatory 
condition of the urinary tract. Bacteriuria is generally thought to be asso- 
ciated witli some lesion along the urinary tract. 

Robert, in 1881 {Bril. Med. Jour.y 1881, 11, p. 623), was the first to 
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describe it. Since then a imnibcr of iiivesligators, notably Krogiiis, Rovsing, 
Jeanbraii, Keyes and others liave studied this condilioih 

Pathology. — The freshly voided urine in bacteriiiria contains large masses 
of bacteria. The urine is cloudy, soinetimes opalescent, and the cloud does not 
settle, but on shaking assumes wavy motions (Zuckerkandl). If tliere is a 
complicating urethritis or prostatitis, the first or second glass may also contain 
pus or shreds, but often the glasses contain nothing but the cloud described. 
No albumin is necessarily ])resent, but the reaction for mucin with acetic acid 
is obtainable. The urine is acid in reaction and has a foul, fcnad, rather than 
an ammoniacal odor. 'Fhe microscope reveals large masses of bacteria, a few 
epithelia and still fewer pus cells or leucocytes. 

Tlu* most common germ found in bacteriiiria is the colon bacillus (in 83.5 
of (»7 cas(\s H'jiorted by Jeanbraii), with or without soukj associated staphylo- 
cocci (Harlow). I^(»ss freipumtly are found tlu^ streptococci, tlu* proteiis of 
Hauser, the Jhicilliis lactis aerogcmes and the hydrngeu-sulphid-forming bacteria 
(lios(*nheim and Guzman; Karpins, (pioted by Zuckerkandl). The tyjdioid 
bacillus which, according to liicbardson and Gwyn, ])rodnces bacteriiiria in 
tw(*nty to thirty jicr cent of tyjihoid-fever patients, must also be included in 
this group. 

In most cas(‘s, the infection is hematogenous or at least descending, from 
the kidiKw and the pc'lvis. 

1'lu? lin(» of distinction between a bacteriiiria with a few pus cells and many 
bacteria and a mild inflammation of .some part of the urinary tra(*t with a f(^w 
nior(‘ ])us cells ami l(‘ss bachnua is often ])(‘rplexiug to the ])ractitioner. The 
(piesliou as to whether jiarietal h^sious in the urinary tra(*t are need(*d for the 
d(W(*lopment of bacteriiiria is stilt disput(*d. Most authorities say that such 
h'sions .always (*xist, ami that the mere* ]m*senc(* ol' bacteria in tlu* urinar\ tract 
do(*s not cause bacteriiiria, as has be(*u shown exp(*rini('ntally by the inj(*ction 
of bacteria into the tract. They claim that bi*sides th(‘se injections a parietal 
I(‘sion must be imulc* b(*i*or(* a bacteriiiria dev(*lops. 

The ])arietal lesion in bacteriiiria is not in tlu* bladder. It is some- 
tim(*s in the prostate*. Krogius, H(»gge, Goldenb(*rg, Gassman, Keyes and 
tlu^ author have observed such cases. It is usually situated in the ureter, the 
kidney and its p(*lvis, although the lesion may In* unrecognizable clinically. 
It may be due to typhoid infection, to the puer])eral stale, or to ])rostatic 
hypertrophy. Exce])tioiially bacteriiiria is said to be* due to jirostatitis and 
vesiculitis. 

Symptoms. — Certain local and general symptoms have been ascribed to bac- 
teriuria. The general sym])toms may be due to the colon infection, which is so 
oft(?n present in these cases. Th(*y are lassitude, headaches, anorexia, intestinal 
disturbances and at times a febrile movement. Locally, there may be the 
symptoms of a chronic urethritis, pyelitis, prostatitis, vesiculitis, etc. 
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Treatment. — The troatnioiit consists in the removal of the cause and the ad- 
niinistralion of hexamethyleiuimin (urotropin) in doses of seven and a half to 
ten grains three times daily. Local treatment by lavage of the ureters and 
pelvis, by washing the Madden* and ])osterior urethra and by massaging the 
prostate and v(»sieles, is also indieatetl according to the source ef the trouble. 



CHAPTER XU 


URINARY FEVER (CATHETER FEVER), URINARY INFECTION 


Tifk older antliors, them Velpeau, Civiale anti Thompson, spoht^ of 

nrinary fever or eatlieter fever as a form of natural r(‘aet it)n of the hotly tt> I lie 
slioek or irritation intiiicetl hy the introdnetion of instriimenls into the urinary 
trat't. It was tlioiia,ht hy some that the ])h(‘noniena of nrinary fever which wtn-e 
elnefly characterized hy a chill, fever and sweat in;o^ Aven^ of nervous origin. 
This was tlu* th(‘ory of V<ni Dittel, Avho regarded the ftdndlc paroxysm as a 
relh'X ])rocess indnced hy the irritation of the nerves of the urethra. Velp(‘an 
regarded eatlieter fever as a form of systemic poisoning, in virtue of the en- 
tranc(» of nriiu* into the system throngh stnne minute injury resulting from the 
instrumental interfer(*nce. Thompson distinguished cath(*t(*r fever, which he 
divid(*d into acute and chronic, from urinary infection pro])er, which he styled 
pyemic or se])tic(*mic f(‘ver. The idea that the fewer following urethral in- 
striiiiientation was of nervous origin, held sway until light h(‘gan to dawn under 
tlu? intluenc(? of the work of Oliver Wendell Holmes and Semmelweiss on j)uer- 
jH‘ral fev(M* and of the discoveries of Pasteur, List(*r and Koch. 

The modcM’u (hdiuition of urinary fever, or cathet(*r f(*ver, makes it synony- 
mous with urinary infection, and regards it as always due to th(‘ entrance of 
germs or their toxins into tlie blood. The normal urine in a healthy hladdcw is 
asej)lic. and, in the absence of a urinary or general infection, the urine with- 
drawn aft(‘r d(*ath has Ihh'Ii re])eatedly shown to he st(wile. Hactcuda become 
lodged with difliculty in the normal bladder under healthy conditions. When 
tluM'e are certain ])redis])osing causes, however, such as congestion, injury to the 
Avail, or ret(*ntion of urine, bacteria may multiply very ra])idly. 

The routes which infection may take* from tin* urinary tract into the cir- 
culation are numerous, as have been shown by ex})eriments on animals and by 
a study of numerous auto])sies. Thus, it has been shown that, under faA’orable 
conditions, germs injected into the bladder can pass through the mucous mem- 
brane into the blood and kill the animals througli a general infection Avitliont 
necessarily ascending to the ki<lney. In some instances, the inf(*ction in the 
blood penetratcMl into the kidneys aiul se])tic foci Avere found in the latter organs, 
although the ureters and pelves of the kidneys nmiaiiUHl free*. 

The urethra may also be a portal of (uitrance for a general infeidion, espe- 
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cially after instrumental interference. It lias been shown experimentally tluit 
bacteria could be fonnd in the blood live hours after the introduction of an in- 
strument through a stricture. Bartelsinaim and "Man {Mnnchener medizinisrhe 
Wochrnschriff, 1002, p. 21, quoted by Zuckerkandl, loc. cil.) showed that in a 
<fase in which a stricture was sound(Ml and the instrumentation was followed 
by chills, staphylococci w(»re ])resent in the blood during the chill and the same 
vari(‘ty of bacteria w(U*e found in the uriiu*. 

A point to be remembered in connection with urinary infection is, that even 
Avhen instruments an^ sterile there may be vesical iiit'ection through carrying 
bacteria, which are always abundant in th(» urethra, into the bladder (Mel- 
chior). In women in whom tlie ur<*thra is wide aud short, there may even be 
spontaneous infection of th(» bladder from the lundtliy urethra, tlie germs pre- 
sumablv coming from the vulva. 

In adilition to this, we must remember that there are two other ways in 
which germs can enter into the* urinary tract. One is through the kidneys from 
the blood, and tlu» otlier througli the intestinal tract. It has b(H*n (juite thor- 
oughly establishes] by experim(‘nts ( IlicMll and Kraus, quoted by the latter in 
Frisch and Zuckerkandrs “ Ilandbuch der Frologie,’^ vol. 1, ]). 414), that it 
is not necessary to have a h^sion in the kidney in order to have ba(ft(‘ria pass 
through this organ from the Idood into the urine. l>iedl and Kraus injcct(‘d 
bacteria into the blood ( Stajdiylococcus aureus, Ilacterium coli, anthrax) and 
recovered them within an hour from the urine, although the latter contaiiUMl 
no blood nor albumin and the kidney was j)erfectly h(‘althy. Wyssokowitsch 
and others deny the possibility (»f bacteria passing through the healthy kidney, 
but it is ])robable that the inv(‘Stigations of I>i(Mll and Kraus, which have be(*n 
conlirmed by several other observers, represent the acrtual conditions. A lesion 
may make it more easy for bacteria to enter the urine, but its })resence does not 
secun to l)e absolutely ne(*(»ssary. 

Uacteria can ])ass tlirough an injured intestine? into ad jacent portions of the 
urinary tract, and recent investigations have? shown that very slight lesicms 
are suffici(*nt to allow the Ihict(*rium coli to pass through the intestinal wall 
and enter the urinary tract. Some authors have even gone so far as to say 
that this transference can gr) on with a normal intestine*, while others, as Kraus, 
say it is ])robabl(? that no bacteria can pass through the normal intestine?, and 
Markus anel Faltin (epioted by Kraus) found that (.'emstipation, pre)eluce?el arti- 
fiedally by closing the anus, was not sufficient to give rise* to a passage of bacteria 
from the intestine into the blejod. It is quite generally l)edieveel, however, that 
the? bacteria from the inte'stine inay in cemstipation either pass into the blood 
and thence into tlie kidneys anel the bladeler, or, if the constipation is very 
chronie* and espe*cially if lesions exist in the intestine, they pass directly into 
the? liladdeT from the gut. 

Having thus briefly discussed the modes in which infection penetrates into 
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the urinary tract, we now turn to the exciters of infection which need only 
be mentioned briefly here, as they have been considered in detail in the chapter 
on The Bacteriology of the Urine. The germs which are concerned in urinary 
infection are the same as those found more or less frequently in j)athological 
urine. They are tlic Staphylococcus pyogenes aureus, albus and citnuis; the 
Streptococcus pyogenes; the Urobacillus liqucfaciens septicus; the Bacillus pyo- 
cyaneus and the Bacterium coli commune. The last-named is the most fre- 
quently rc^sponsibhi for urinary infection, while the staphylococcus and strepto- 
coccus come next in freqiumcy. As regards the gonococcus, this germ itself is 
regally not considered rcisponsible for urinary infection as such and, in complicated 
cas(?s of urethritis, in Avhich urinary infection occurs, the latter is usually due 
to the associated secondary germs, although some instan(*es of general inflection 
with tlie gonococcus have been rc})ortcd in which the patients died of ])eritoiiitis, 
se])tic endocarditis, etc., due to gonococcus infection (Jullien, “ La Blennor- 
rhagie,” Paris, IDOfi). 

Clinical Types of Urinary Fever. — The clinical forms of urinary fever may 
bo considered under two gmieral headings, the acute and the chronic types. 

"The acute form, however, may be clinically subdivided into the single acute 
j)aroxysm and the acute j)rolonged or interniittmit form. 

Aclitk Typk of Uktnaky Fkvkk. — The acute ])aroxys7n of urinary infec- 
tion is the clinical tyj)c which the older authors knew as catheter fewer. It is a 
type which is most distinctly referable to a true blood infection, as it is here 
that nii(*ro(»rganisins have b(*(»n most often found in the circulation both in the 
fulminating, rapidly fatal cases, and in the acute cases followed by recovery. 

The acute i)aroxysni occurs either without warning or after the introduc- 
tion of an instrument. The time wliich ela])ses between the instrumentation 
and the appearance of the first symptom varies b(?twe(ui several hours and sev- 
eral days, but is usually a few hours. The first symptom is a severe chill, the 
patient having cold extremities, and a pale and cyanotic look. Tlui chill varies 
in duration and severity, lasting from a few minut(*s to a f(*w hours and may 
cause the i)atient’s t(*eth to chatter, although usually it is not so severe and 
tluu’e is simply a chilly sensation. The res])iration may be ii’regular, but as the 
chill wanes the breathing once more becomes regular. 

TIu^ next sym])tom is the fever, which rises ra])idly with frecpient and tense 
pulse, rapid respiration and flushing of the skin, the latter ludng hot and dry. 
Tile rise of temperature reaches often to 105^ F. or more and drops quite rap- 
idly. The fever in a tyi)ical case is followed by sweating, beginning with a 
slight moisture and passing into a profuse perspiration. After the sweating, 
the patient complains of fatigue, headache and slight stiffness of the limbs. 

In some cases, there are also during the attack delirium, diarrhea, vomiting 
and dyspnea. The delirium may accompany the chill and need not be regarded 
as important at this stage. The mouth and tongue are dry, especially when the 
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attack is a repetition of a prec'cding one. T'licre may bo bilions vomiting 
and later copious feti<l stools. During the attack, the frwiuency of respira- 



Fici. 227. — Acute Urinary Fever after 
AX Internal Urethroto.my. (.\fti r 
Guyon.) Those roour oocasionally 
after passing sounds. 


lion in:iy Ik* nmHiipanied by a sense of op- 
jnv.ssion enlist it iitiiig (lyspneii. The jnilse 
is nsiiiilly irrei»iilni\ it* tlie infoetion is 
s(‘Vt‘r(*. 

Tli(> single iieiiU* nltiiek just deseribed 
fm(U(‘iitly ]iass(*s away in a few hours, but 
it may last, two or tlirtK* days. Usually the 
sliorlor tlic! attaek tlie more severe it is, lint 
th(*se single altaeks are rarely fatal. J)eatlis 
have, however, been re])orted following a 
eliill which resulted from such a slight pro- 
cedure as catheterization of a strictured 
urethra. In these fatal cases, the chill is 
])rolonged and is followed by collapse, invol- 
untary det'ecation, hiccough and gradual loss 
of (‘onsciousnes!^. 

It is s(*arcely necessary to refer to the 
great similarity b(‘tween th(*se single acute 
attacks and acute malarial paroxysms. The 
rc‘semblaii(*e is made still iiuTo marked by 
the fact that the acute attack may be re- 
peated after an intermission. The interval 
which is fr(*c‘ from fever is variable in dura- 


tion and the numb(*r of attacks also varies. Some authors claim that an atypical 


first acute attack, in which 
the stag(*s of chill, fever and 
sweating do not siurceed eacli 
oth(U’ regularly, jiredicts an 
intermittent form with re- 
peated attacks; but this ruh? 
is not to be relied iijum, as 
fre([uently the acute attacks 
descril)(*d al)ovo do not run 
th( •ir set course. 

In the intervals, the 
]nitients may suffer from 
weakia‘s.s, iiTcgular jmlso, 
loss of aj)])etit(i and shiCp, 
or they may feel iierfectly 



well. 


Fig. 228. — Acute Recurring Urinary Fever. 
Pyelo-nephritia revealed at autopay. (After Guyou.) 
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The acute attacks may also assume the remittout form in which the fever is 
more or loss continuous with acute* oxacorhations ac(M)mpaui(*(l by cliills. These 
are severe cas(*s, as a rule, witli some of tlu* following- symj)t<)ms: The tempera- 
ture high, with delirium, prostration and loss of consciousness, with a dry 
tongue, a raj)id and freepient pulse, vomiling, lii(‘(‘ough and symptoms of bron- 
cho-pneumonia. Pustular eru])iions, ])urpuric |)alclies and rashes reseud)ling 
erythcnia nodosum sometimes occur. In sonui inslanc(‘s, tlu* aflection assumes 
a pycmicj form with su])purations in the muscles, joints, (*(*llular tissue, etc. The 
parotid sometimes he(*onies inilam(‘d, showing that the urinary infection has 
involved the geiuu’al syst(?m. All tlu'se local su])|)ural ions are extreme, and per- 
sonally I have; iU‘V(‘r seen, an involvement of the parotid. 

The prognosis in the ])rolong(‘d, acul(* type*^ iiKdiiding l)oth intermittent and 
remittent varieti(*s, should h(i more guarde<l than in Ihe ])rimary acute form. 
Usually, r(*covery s(‘ts in from oiuj to thrc'c wet‘ks after tlu* lirst ])aroxysm, with 
a gra<lual deferv(‘scence. Jt must he umlerstood, that the more; continuous the 
fever the worse the ])rognosis and that ])rolonged fever is of graver import than 
a ((‘luporary rise*, liecovery has tak(*n j)lace, howev(*r, (‘V(‘n in cas(*s with dis- 
seniinat(*d abscesses. 

(hiioMc Typk of ruixAUY Ffvfu. — Th(i chronic tyjie of urinary fev(*r is 
a fr(‘(picnt form, and is of great clinical importance. Jt may dev(dop jndmarily 
as such or follow the a(Mite 
form. The l(mip(*rature is 
liniiteil in range and inter- 
mittent ill ty])e, the eleva- 
tions being mod(*rat(*, in 
(‘onlrast to tlu^ sharp rises 
in tlu* acute cases. IA*ver 
is not always pr('si*iit and in 
doubtful cases the tem]H*ra- 
ture should he taken at fre- 
(pient intervals. 

One* of tlui constant and 
clinically imporlant symp- 
toms of this form an; di- 
gc*slive disi urhaiuvs with 
loss of aj)p(*titi*. 'Idle ])a- 
ti(*nts lose; weight and lu*- 
come cach(‘clic, (*veu though there is no fever. AVh(*n an acute attack of fever 
occurs, as it does sometimes in tlu;se cases, the jiatient becomes prostrated and 
keejis his bed for a day or two. 

The urinary cachexia jiersists for some time and even after it is conquered 
the patients r(*main dyspeptic with sallow complexions for a while. If the 



•Fig. 229. — Cithonic Uignauy Fkvek, Oix^ukiung in a Case op 

IngOMPEETB llKTENriGN FHOM PuOSTATIC II YPEKTROPIIY. 
(After CJiiyoii.) These attjieks iisiiaJIy follow cathetoriza- 
tioii, hut may occur iiiclepemliait of it. 
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eaeliexia eontimios, the patients die of exhaustion, usually with uremic symp- 
toms or with some comjdication or interciirrcnt disease. The chronic form of 
urinary infection is especially frecpient in prostatics, who are, however, much 
im])roved by regular catheterization. 

The prognosis of these very chronic types is very poor and especially when 
the cases an? connected with chronic sup])urativo conditions of some part of the 
tract involving gradually the kidneys. 

In gcmeral, the prognosis may be said to vary, no matter what the type may 
be, according to the virulence of the germs, the duration of the infecition and the 
nature of the urinary lesions present. If the obstruction to the urinary flow 
can be removed surgically and the patient’s urinary tract can be made to drain 
well, the ])rognosis becomes brighter. In the chronic forms, the infection has 
usually become so geueraliz(*d and has atrected the system so deejdy that the 
prognosis is naturally least favorable. 

Treatment of Urinary Fever. — The first consideration is prevention. I'liis 
c<msists in so handling our eases during examination and treatment, that no 
infeclion can occur. For the most trivial surgical ])rocedure, the strictest asep- 
sis must bo maiiilaine<l, according to the principles laid down in the a])i)ropri- 
ate chajiter. (Vrtain prevcuitive measures may be adopt(*d also before, during 
and after surgical maneuvers on the urinary tract. In preparing for such j)ro- 
cedures, one of the essentials is rest. Patients who arrive in an exhansl(*d con- 
dition from travel, overwork or loss of slec^p, should have one or more good 
night’s rest, under the intlmmce of a mild hypnotic if necessary. The bow(‘ls 
should be thoroughly moved and a large amount of water shoiihl be drunk in 
connection with a urinary antiseptic, as urotropin. 

Just before tlu; examination, es])ecially if the patient has pus in the nrim*, 
a suppository containing morphin (gr. |) and (piiiiin (gr. 10) should b(i 
given, together with an additional dose of urotro])in (gr. 15). The examina- 
tion itself should be carried on under the local influence of a weak solution of 
cocain and should the ])atient begin to tremble, persjnre, clutch the table*, c<m- 
tract the limbs, sliow a spasmodic contraction of the sphinct(?r muscles, complain 
of pain or start to bleed, it is well to postpone the remainder of thc^ examination 
until another time. A small catheter should then be ins(*rted and the bladder 
filled with 1 : J,0t)0 silver solution, which th(5 ])atient should be allowed to j)ass 
out afterwards. It is advisable not to resort to cystoscopy until the ])ati(mt 
can well tolerate an ordinary instrumental examination. If tolerancci is not 
(‘stablished with the aid of cocain, general anesthesia may be needed for an e.x- 
amination of the urethra and bladder. 

I hixvo found that most of the cases of urethral fever that have followed 
examinations in the office, the clinic or the hospital, occurrcjd in |)atients who 
have had too much instrumentation at the first visit, in other words, where too 
much haste has lK‘(?n used in examining. In the office, it has usually been in the 
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cases that have come from out of town, accompanied hy their pliysician, when 
both wanted to return on the same day. In the clinic, it was usually in the in- 
teresting (;ases in which it was necessary to complete the exaniinalion in one 
visit, as otherwise the patient might not return. 

Haste in examination is a very bad practice. .Business men should be dis- 
couraged from liaving their cas(^s rushed through as (prickly as possible to save 
time. I'lie only cases in which haste is needcMl anj those of retention of urine 
and uremia. In rc^tention, the preliminary treatment should be at oiKfe ai)i)licd, 
including urotropin, a sup2)ository of morphin and (juinin and a hot sitz bath. 
The tnaitimmt for retoition of urine, which has been outliiUMl elsewhere, is then 
to bo systematically followed until relii^f is eflectcHl. As soon as thorough 
drainage is established, the symptoms of urinary inaction will usually bc^gin to 
im])rove, and the patient has a good chaime of recovery if .tlu; urinary tlow is 
maintained together with the other necessary therapeutic measures. 

Til op(*rating on the urinary tract, certain ])recautions should be taken to 
pr(?v(*nt urinary inaction. Free drainage should always be (?stal)lish(3d. In 
ext(M’nal urethrotomy operations, th(i parts should be fnupiently (lushed with 
boric-acid solution and afterwards hydrogen peroxid should bc^ injected through 
the urethra and allowed to escape through the perineal opening. The bladder 
may also b(i waslujd out with a 1 : 10,(M)() solution of bichlorid. Wherever pos- 
sible, drainage tubes or catliebrs should be employed in such a manner as to 
])rote(*t cut surfaces from (*onta(*t Avilh urine. In the afti‘r treatnumt of opera- 
tions, the urethra and bladder should bo washed at least twice daily and the 
attendants should svx) that the drainage tubers act pro])erly and constantly. 
Sp(*cial jirecautions should always be taken against inf(‘ction in passing in- 
struments through strictures, and, after the instrunu'nt has been introdimed, 
th(^ bladder should b(? lilhul with silv(*r solution or some other antiseptic 
fluid, which the ])atient should be instructed to pass out, thus washing the 
urethra. 

Tkkatment ok tiik Attack. — During the acute attack, the patient is 
wra])p(Ml in bhinkcits when the chill comes on and giv(.*n hot and ah^oholic drinks 
to ])rovok(*, p(*rspi ration. A small dose of (piinin slanild be at once given and 
rcp(‘ated as indicated. The bowels should be moved and the urinary condition 
should he car(*fully look(‘d after. Retention of urine, urethritis, cystitis, ])yc- 
litis and n(»t)hritis, should be treated acccmling to the rules laid down in the 
ai)proprial(; chapters. 

In the chronic cases, the treatnumt should be chiefly directed toward the 
gastro-intestinal tract. Tlu^ patient should be partly on a. milk diet and should 
r(‘C(‘ive frecpient doses of laxatives. The digestivi' function should be stimulated 
by small doses of whisky and bitter tonics. .Bathing, followed by frictions to 
stimulate the sc^cn^tory fuiu^tions of the skin, are also useful in some cas(3S. 
Three grains of (piinin three times a day usually benetit the patient consider- 
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ably. Whisky is in iiiy hands another valiiahhi remedy and the patients are 
given from two to six onnec'S a day, d(*])ending on the seat of the infection. 
When the h'sion is below the kidney, the doses are larger, (^itratc of caffein, in 
d()s(»s of froin one to three grains three times a day, is also very beneficial when 
the patient is in a weak septic condition. 



CIIAPT.ER XIII 


THE HISTORY OF THE OASE 

A TiTOifoiMMi consideration of the history of a nrinary ease is (»sscnlial in 
niakiiii*- an accurate diagnosis. It is well, as a rnl(‘, to allow tlie patient to tell 
his or her story first, iiiterrnpting only to bring out inon* clearly points of in- 
terest that might hav(‘ an importjint l)(*aring* upon th(‘ condition. It is advisal)lo 
then to take the hist(»ry in a systematic way, botli in order to mak(^ it (‘asicr 
of inter])retation and to liave tlie records that will Ixi of vaha^ for future study. 

I will, therefore, pres(*nt lierewith a copy of the cards ( Figs. 2oi) and 2ol) that 
I am in the habit of using for men and women res])cctively, showing tlaj meth- 
ods that I have employed for a number of y(*ars in a large hospital clinic and 
in my private j)ractice. 

It is my intention to ])res(‘iit, first, a brief consideration of each of the h(*a<l- 
ings in my history chart and the important ]>oints tiuw bring to th(‘ snrg(*on for 
consideration, and to outline tin* steps of the rontiiu* examination of a (‘ase in 
the oflice. In other chapba-s I discuss more in detail individual symptoms and 
groups of sym])toms obs(*rved in nrol(»gy. 

Age. — TIk.' age of the patient is v(‘ry imjiortant as ])ointing to the various 
dis(*ases that may o(*cur at (*ertaiu |K*riods of life. In children, wi? havc^ but few 
urinary troubl(*s. If there are any, they are dm* to congenital stricture, es|)e- 
cially n(*ar tin* meatus, to tlu* irritation of a tight pre[)uce, to souk* nervous 
aff(*cti<»n or to v(‘sical stone; all of which give risi* to fr(*(piency of urination and 
the last nam(*<l to some ])ain and t(*iu*snius. 

As th() individual grows older, tlu; disease's of youth are to be considered, 
princi|)ally dm* to gonococcus infection and tuberculosis of the urinary tra(*t. 
'Tlu; varieti(*s of tlu* complications of these two infections an; nunu'rous, involv- 
ing the* urethra, blaelde*r, urete*r anel kidney, as well as tlu; genitals in both sexe*s. 

In (*arly maidu)e)el and womanhoe)el tnbercule>sis is still coiumem; calculus is 
more common than in the* e*arlie*r j)e*rioels; tlu* goneKwens infe'ctiems are* slightly 
le*ss e'eiuimem, while their re*sults — stricture*, ewstitis and eliseases e)f the internal 
genitals (the prostate anel ve*sicle*s in men anel the uterus and tubes in wennen) — 
are more often brought to our att(*ntie)n. rteriiie and renal elisj)laceinents arc 
nu)re common in wonu*n, as well as nrinary troubles elepe*ndent on childbirth. 
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In middle life, tuberculosis is less frequently met with, as are also the acute 
gonococcus infections. Stri(!ture of the urethra is more common, while kidney and 
bladder troubles occur with about the same frequency as in early manhood, as 
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Fig. 2S0. — Male History Card. 

do also the bladder atfccliona ilcpeudiug on disca.su.s of tlio sjiiiial cord and 
brain. 

In old ajrc, prostalic ebanfffs occur, a.s.sociatcd with vesical and renal syinj)- 
tonis of a surgical nature. Malignant tnniors and calculi arc more freciuently 
found. Changes in the kiilney, <lue to circulatory disturbance;, take place with 
increased frespicncy; while tulKircuhisis and the disea.ses dependent on gono- 
coccus infection are not so common as in earlier life. 

Occupation. — To know the patient’s occupation is useful in determining the 
possible efFects of traumatism or of cemtinuous muscular effort, the freepiency 
of exposure to cold, wet and other influences of the weather, and the general 
mode of life, sedentary or otherwise. 
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Civil State. — In men, the civil state, whether single or married or widower, 
has a certain hearing iij)on some urinary diseases, especially those connected 
with sexual disturbances. Thus gonococcus infections are more common in 
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Fig. 231. — ^Fkmale History (^\rd. 

single ])(*o])le; congestion of tluj prostate, ])rostatitis and vesiculitis, from an 
irr(‘gular s(*xual life*, are more common in widowers, men in tlu^ army and navy, 
trav(d(‘rs for business houses or men in other callings where for various reasons 
the sexual life is not well regulated. 

Ill women, th(‘ (piestibn of marriage, childbirth and abortion has an obvious 
bearing upon the diseases of the genital, and, indire(*tly, of tlu? urinary tract, 
as causing dis])lac(*inents and the prola])se of the bladder (cystoeele), as well 
as disturbed bladchu* functions due to diseased adnexa. 

Race. — Tlu* ])atienfs nativity or race has much to do with the prevalence of 
certain nrinary dis(‘ases. Thus, in Spanish-Anierieans, stricture, prostatitis, stone 
and nephritis are most coniinon ; impotence in men and nephroptosis in women. 
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In the Italians, avo find a prevalence of stone and tnbercnlons lesions. In 
the Jewish race, diabetes and bladder, prostatic and seniinal vesicle disturbances 
are to be looked for. 

Family History. — The family history of the patient is the next heading to 
be filled out on our card, ( -ertain urinary <liseases seem to be influenced by 
heredity. The uric-acid diathesis, with its teiuhuicy to deposit crystalline masses 
and to form stomps, is umpiestionably found vtuy fre(|uently in successive gen- 
erations. Bright’s disease, arteriosclerosis, diabc'tes, diseases of the s])inal cord 
and brain, hysteria and ueurasth(*nia with lludr special disturbances in the uri- 
nary function, are alt unquestionably inlluenced by heredity. The existence of 
tuberculosis in the family will always lead to a sus])ici(m of tuberculous urinary 
lesions if the symptoms of a chronic ])rocess in the? urinary tract are present, 
even though the lungs of the patient show no trace of tuberculous lesions. 

It is said that there is no hereditary predisposition to ])rostatic hypertrophy; 
but I have noticed tliv occurrence of the disease in uuanbers of the same family 
and prostatics have occasionally told me that tli(‘ir fatla^rs had ha<l the same 
trouble. The same is said to be true of strict un^s, to which, according to Thoiii])- 
soii, there seems to be a family predisposition. 

(’ancer of the kidney, the ])rostate and bladder is anotlu'r dis(»ase in which 
the heredity is to be carefully investigated. I’be i)redispositiou to malignant 
tumors, wIhui ])resent, go(‘s far toward making us watchful for tluj pr(*sence of 
such growths in the urinary tract. 

Past History. — When iiajiiiring for data to be written under this heading, 
we begin at childhood, asking as to the occurrence of iniV'ctioiis diseases. The 
occurrence of scarlatina, di])htheria, (*tc., will make us think of ])ossible nephri- 
tis. The various diseases gone through at an early ag(* to tin? present <lay shouhl 
be noted. Bheuniatic attacks are associat(*d with the? uric-acid diatlu'sis or 
stone; protracted coughs ])oint to tuberculosis; attacks of r(*nal colic indicate* a 
stone. These are among the ])henomena to be cousider(*d in the ])ast history. 
The occurrence and number of attacks of urejthritis make us look flu* stricture*, 
prostatitis, cystitis anel renal affe*ction ; while sy])hilis j^oints to bhulde*r aire*ctions 
through atony e^f its walls elue to a spinal se*le*rosis. Traumatism anel urologie*al 
or other ope*rations are also to be iiotenl, if th(*y have oe'cairrcel, as th(*y have im- 
portant bearings e»n the e.-tieilogy t)f the^ j)rese*nt afiee*tion. 

Present History. — Having thus ediedte^l by a tew haiding qu(*stions tbe^ 
h(*r(Mlity anel past history of our ])atient, we; e*ome te)'the e-onsielcratiem e)f the 
pre‘se*nt illne ss, i. e*., e)f the e'omiJaint for which the ])atie*nt. ne‘e*els eiur assistance*. 
He*re it is usually be*st, in orele-y to obtain a c?onse*cutiv(* story, te) ask when the 
]>atiemt last fe*lt p(*rfe;ctly well. Be*gimiing with this elata, with a little urging, 
the leaeling e*ve*nts of the illn(‘ss will be redated to us, which we write elown in 
a e*orie|euise*(| form on the lines fedlowing the heading ]m‘sent history.’’ 

The ])atie‘nts, in relating their present history, will usually speak of pain, 
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disturbed niictiirition, a discharge, the presence of blood in the urine, or the 
passage of urine which they describe as not being clean. They may also 
complain of inability to attend to their work, not only on account of urinary 
disturbances, but also on account of a feeling of weakness or si(*kness. Patients 
who complain of weakness and sickness, which may be constant or intermittent, 
may be suffering from some constitutional trouble, as a nephritis, a carcinoma 
or tuberculosis. Wlien such a condition occurs in the form of al tacks, it may 
be due to a congestion in some part of the urinary tract, to f(‘hrile attacks <lne 
to impediment to tho escape of pus, and to other causes which they cannot 
account for. Loss of weight is generally due to the condition or diseases just 
mentioned. As the leading symptoms, however, are those whicdi T at first out- 
lined, T will take them up more in detail; and these are so im))ortant that T 
have placed them on the card (see Figs. 230 and 231), in order that 1 may not 
omit any of them in taking the history of the case. 

Principal Symptoms. — Tlie first thing to be fiskc^l after tlie patieiils liavc 
given us their version of tlie ])reseut illness is, What is the* principal symptom — 
i. (\, tlie OIK? complaint that has led to the visit ? The aiiswiK* to this (piestion 
Avill oft(‘n tell us what the disease is; as, for instance, discharge will lead us 
to believe that the iiatient, if a man, has a urethritis, esjiecially if it is associated 
Avith a burning on urination, alone or associated Avith frecjnencv ; or, if a Avoman, 
that it conics from her urethra or vagina. A h(?morrhagi? from the urinary 
tract will lead us to think of tumor. The jiassagi? of dirty urine Avill lead us to 
think of ])yuria. A sudden, sharp pain darting down the ureter Avill indicate 
renal (*al(*uli passing down tho tract, etc. 

Pai\. — In the great ma jority of cases, pain is one of ,th(? symptoms, if not 
the leading symptom, complained of. The subject of pain in urinary diseases 
is discussed inon* at length und(*r the heading of Symptomatology. In taking 
the history, the duration, character, intensity, localization, chief seat and direc- 
tions of ])ain should be noted. The ndation of ])aiii to rest and motion, exercise 
or jarring, micturition, defecation and to the sexual organism, are also points of 
interest. 

The rhajvcter of pain comjilained of by patients Avith urinary diseases, varies 
considerably from the acute, (*olicky, snddmi, sharp pain of stone trawding 
doAvn tin* uretm*, to the fi*elings of discomfort, dullness, heaviness, or of an in- 
describable irritation of an indefinite kind in some locality. 

J\iin in Ihv loin may nu*an involATineiit of tlu? kidney and may be either 
surgical or medical. The diseases one must look for when pain in the loin is 
present are renal stone, tubiu’culosis, tumors, movable kidney, nephralgia, peri- 
nejihritic, abscess, pyelitis and pyelo-nephritis. The pain in the loin is usually 
in the back, on one sid(», b(?uealh the free border of the rilis, although it may also 
be found in the corresponding situation in front, or beneath the angle of the 
ribs, in the ileo-costal space. 
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Tlio character of the pain may be sharp, as in the passage of calculi, or of tn- 
berciilar accmniilations, in movable kidney, or in nephralgia from nephritis. 
In these same conditions, a dull pain may be present, or a heaviness, as in tumor 
of the kidney. These ])ains may radiate down the ureter in the direction of the 
groin or bladder, especially in cases of stone. 

I^ain in the ureter is rellected np toward the kidney, or downward toward 
the bladder or testes. It may also have a point of maximum severity, as in a 
displaced kidney, the pedicle of which has become twisted at a certain point 
(Dietl’s crisis), or in the presence of calculus; the larger, rougher and more 
jagged the stone, the more acute is the pain. 

Suprapuhle pain is usually dull and accompanied by a sense of pressure 
and fullness. It is most marked in cases of sudden retention of urine, when 
there is, in addition, a cramplike feeling. It may also be i)r(»sent in inflamma- 
tion of the bladder from any cause, as from extensions from tlui ur(»thra, stom*, 
tuberculosis or tumor of the bladder, being more marked and more acute in 
cystitis due to stone and tuberculosis. A sense of discomfort or fulliu'ss in 
the suprapubic region is frequently due to an involvenient of the seminal 
vesicles. 

Pain in the groin, in the male, points to trouble with the testes, the cord 
or with the seminal vesi(*l(\s. In women, it means involvenauit of the a<l- 
nexa. If the pain is of a dull character, it is due to inllammation of the vsein- 
inal vesicles. AVhen there is pressure on the cjacnilatory duct on one or 
both sides, from prostatic inflainmations, ])ain in tlu? groin may also b(‘ ])r(*s- 
ent. Pain in the groin is elicited when the vas deferens is inflamed, or the 
ampulla alone is involvcMl. In epididymitis, due to the extension from the 
urethra along the vas deferens, pain in the groin precedes the ])ain in the 
epididymis. 

Pain in the perineum in the male is usually due to stricture, deep-seated 
urethritis, posterior urethritis, acute or chronic prostatitis, or ])rostatic hyper- 
tropliy (»r Cowperitis. In women it usually points to la(‘eration of the periiuMim 
or hemorrhoids. 

Disoharoi:. — This symptom will be studied more in detail in the chapter 
on tlie subject. In taking the present history,^’ however, oiu^ of the symptoms 
complained of is often a discharge. In men, we incpiire as to the amount, the 
character and time of occurrence of the discharge. If profuse and purulent, 
it points to an acute urethritis; if very scanty and mucoid, it indicates a chronic 
process. When the discharge is associated with defecation and is glairy or 
glycerinlike, it is due to prostatorrhea or spermatorrhea. In women, a thick 
discharge coming from the vagina, called by some vaginitis, is generally asso- 
ciated witli leucforrhea and endometritis, and when accompanied by burning on 
urination, points to a urethritis. In both cases, if acute, the gonococcus should 
be looked for. 
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Character of Urination. — Under this heading, the two chief points to 
be considered are the frequency of voiding nrine and any difficulty or irregu- 
larity in voiding it. 

Frequency of urination is one of the most important symptoms to be con- 
sidered in urinary surgery, and, next to pain and discharge, is the one priiici- 
])ally complained of. frequency, more marked during the day, in men, points 
to stricture, posterior urethritis, prostatitis, vesiculitis, cystitis and vesical cal- 
culus; in women, it indicates cystitis, vesical calculus, urethral stricture, 
urethral caruncle, uterine displacement and growths, and adhesions due to dis- 
c*as(js of th(^ adnexa. Urecpiency, occurring principally at night, indicates pros- 
talic hypcjrtrophy and prostatitis, in men; in women, j)ressure on the bladder 
in certain cases of uterine disease, as fibroma or eandnoma. Tuberculosis of 
the bladder causes frequency of urination both day and night in both sexes. 
Tenesmus at tlui time of urination, points, in men, to an acute inflammation of 
the posterior urethra, of the vesical neck; to an acute prostatitis; to a prostatic 
hypcrtrofdiy with congcistiou or cystitis; to a stricture; to vesical calculus; or 
tuherculosis. In wonum, it points to cystitis, calculus and tuberculosis of the 
bladder, or urethral caruncle. 

Difficulty in passing wane, in men, points to obstruction as prostatic hype^r- 
trophy or stricture; to vesical calculus, or to atony of the bhulder from sclerosis 
of the cord or lesions giving rise to paralysis. In women, the same causes 
may give rise to difficulty, except prostatic hypertrophy, and with the addition 
of cysto(‘ele, ulerine displacements and jmdapse and adhesions to the bladder, 
holding it out of its normal position. Retention and incontinence of urine will 
be dis(Miss(?d in detail in the cha])tcr on these subjects. 

CiiAKACTEK OF THE rwixE. — Tlic paticiit’s impression as to the character 
of the urine is set down under this heading. It enables us to elicit the probable 
pres(mce of blood (hematuria), of ])us (pyuria), of a milky sul)stan(!e (chy- 
luria), of a brick-red sediiiient (uraturia), of ammoniacal fernumtalion (cys- 
titis), or of sulphurous odor (cystinuria, pyelo-nephritis). Furthermore, a 
geiKU’al idea of the (piantity voided (oliguria, anuria, polyuria), may also be 
obtained from the ])atient’s statement. 

CiiARACTEu OF THE ENSTRUATiON. — Ou tlic fciuale card will be seen the 
question, (Miaracter of ;M(*nstruation? ” This is not of such great importance, 
but is of some significance, for, although the genital tract in the female is not 
in such close contact with the urinary as in the male, nevertluvless they are suf- 
ficiently associated for us to consider the function of the main genital organ. 
An increased flow, or frequency of flow, from the uterus might mean a fibroid 
tumor, an endometritis, or a malignant growth. A cessation of flow might in- 
dicate pregnancy, tuberculosis or change of life. Utcu-ine pain would indicate 
endometritis and displacement, all of which might have an important bearing 
on the bladder of the female. 
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Bp:FOin-: proooodiiii^ to tlu* iirolooionl oxaiiiinalioii, Avliioli is oiillinod on llio 
chart (Figs. and ), tlu* m‘n(‘ral synij)toms slioidd be considered ami a 
general exainination nia<h*, more or less minute according to the nature of the 
case. A snrg(*on, even if he d(‘Votes hims(‘lf largc'ly or exclusively to urological 
conditions, shonhl not neglect to study his pati(‘nt\s genera] condition in ev(*ry 
case, and thus avoid that evil of S])ecialization, the ov(*rlooking of im]X)rtant gen- 
eral features, in the concentration of his thoughts upon tlu* ]o(*al condition. Tlu^ 
parieiitV apju^arancc*, nutrition, gait or ])osture, the condition of tlu* tongue, 
the character of tlu* pulse, tlu* rate of r(*s])iration, the si/.(* of tlu* ])upils, are 
all signs which offer im|)ortant diagnostic <lata and whi(*h should U(*V(‘r bt^ 
neglected. 

(1) Nutrition. — The size and w(dght of the indivi<lual is important fr(un 
several view points. For instance*, tall, span* ]>ersons, (*spe(fially women, are 
more liable to have movabh* kitlneys, whereas, this atfe(*tion is usually absent in 
shorter and heavier p(*rsons. The reasons for this an^ fully discuss(‘d in (Miapter 
XX n. Progressively decn asing weight, in <»ther words, emaciation, may ])oint 
to diabet(\s; or wlieii accrompanied by loeal urinary disturbances, to chronic sup- 
]»urative or tubercidtms diseases in that part of tlu? g(*nito-urinarv tract. A loss 
of weight is also incident to certain ty])es of chfonic nephritis, whereas, an 
extreme form of cachexia would make ns suspect malignant disease*. 

Obesity sometinies accompanies the earlier stages of diab(‘tes. Incr(*ase of 
weight with ed(?ma Would at oiu*e naturally call attention to renal dis(*as(*s. It 
may b<* noted that increase of \rt*ight and good muscular dev(*lopment is not in- 
com])atibh? with the ])resence of nephritis, ev(*n in an advanced <l(*gre(* ; and that 
tubercidosis of the kidney in its initial stag(*s, and also wh(‘n the kidney is half 
<l(*siroyed, is seen at tini(*s in indivieluals in apparently p(*rfect h(*alth. 

fii) The Skin. — So far as the color of the skin is conc(?rn(*d, a waxy pallor 
is cpiii(? characteristic of amyloid kidney, while lesser d(*grees of pallor occur in 
chronic nephritis. Pallor with a hectic flush, points to tid)ercnlosis, while with 
])ntHness of tlu* eyelids, it |)oints to renal diseases. The pallor of the face of gin 
drinkers, sf» fre(juently seen in Kngland, is typical of tlu; nej)hrilis occurring in 
these types of alcoholics. Hepatic (lisorders, especially those common to indi- 

:m 



ODOK 


305 


vicluals coming from the tropics, arc characterized by a yellowish, sallow hue. 
In some diabetic patients the skin is also yedlow and ])eciiliarly dry. A sallow, 
yellowish tint is also seen in chronic malaria, while a bronzed line is character- 
istic of diseases of the suprarenal capsule. 

Along wilh the color of the skin, we note the condition of the mucous mem- 
brane. The latter is pale in anemic conditions, while the presence of cyanosis, 
r(*presented by blue lijis and livid finger nails, would ])oint to badly compensated 
h(*art disease so frequently associated with renal affections. 

There are a few eruptions of the skin which can be connected with urinary 
disease. In diab(?les, we frequently find furuncles and carbuncles, whiles in the 
advanced stages gangrene may occur. Pruritus occurs in nejiliritis and diab(;tes. 
Ecthymatous eruptions, which are sometimes S(Hm on tlu» legs or on other parts 
of tile body, occur in patients with constitutional disease which lowiu's the vital- 
ity of th(^ skin, such as n(^])hritis, syphilis, tuberculosis, alcoholism, etc. 

(o) Posture. — Tlu^ posture and the gait of the jiatient may s(mi(*times be of 
value in diagnosis. In ascites, or abdominal tumors, we have a iieculiar gait, 
Avith the body bent backward and the f(Kit spreading widely to aid in the support 
of th(? add(*d weight. In locomotor ataxia, the w(dl-known, jieculiar gait and 
the inability to balance onesedf with the ey(»s closed, is of int(u*est in connection 
with cases of retention of urine and difficult micturition, accompanying lesions 
of the cord. Patients Avith jiartial hemiplegia walk with a dragging of one ex- 
tnuiiity and thdr urinary symptoms arc at once referred to the central ner\’ous 
sysl(*m. Pati(*nts walking with a stooping posture, or liniiung so as to favor 
on(^ side, may b(i sulbu’ing from renal colic, from ])erinephritic abscess, from 
inguinal adimitis or from ejiididymitis. 

The ])osilion of the patiemt in bed in renal colic and in jierinepbritic abscess, 
is such as to avoid the contact of anything Avith the painful parts. Usually 
the body is lu^nt laterally toward tlu^ diseased side. In active renal colic, the 
thighs are flexed and <*ven the U])per part of tlie trunk is bent toward the source 
of the ])ain. In acute prostatitis and in abscesses about the rectum, the thighs 
are drawn up and tlu; ])atient sits on one buttock, although he prefers usually 
a reclining position. In A'esical ])ain and difficulty in passing Avater, the patient 
may squat while in the act of micturition, or stfind clutching for some support 
and straining to i)ass Avater. These arc but a few examples of the A^arious pos- 
tures assumed characterislically by ])atients Avith urinary disease. 

(4) Odor. — An abnormal odor discernible on ai)i)roaching the patient some- 
times gives us a clew regarding the trouble. Thus an ammoniacal odor points 
to incontimmee of nriiie, usually from some obstruction, such as stricture, or 
prostatic enlargcmient or from atony of the bladder due to diseases of the spinal 
cord. A iKHfrotic odor points to the presence of sloughing or gangrenous condi- 
tions affecting tlie loAver part of the tract, or to sloughing venereal ulcers or 
Avarts. 
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(5) General Behavior. — The general h(*havior of the patient is often of 
value in leading us into the right channel for diagnosis. Neurasthenic patients 
exliihit a peculiar uneasiness, with purposeless luoveiuents, such as shifting the 
legs, etc.; they easily flush and pale under questioning, their speech is at times 
thick and hesitant. Tn hysteria, a vague ahsent-iiiinded expression of the face, 
a lack of consecutive expression of Ihought, a raiuhling speech, often very volu- 
1)1(% and either extrenui anxiety or an unaccounlahle levity arci noted by the 
pliysician. In sexual neurasthenia, tlu‘ri‘ is usually a touch of luelancholia and 
a hypochondriacal tendency to exaggerate all syiu])toius and to draw a V(»ry 
dark picture of the coiuidaint. Thus, from I he very a|)])earance of the patient, 
we are often led to think of the i^ossibilit}' of disturbance's in llu^ genital organs 
conn(*ct('d with urinary dis('ase. 

In bed-ridden patiemts, the condition of the mind in such states as uremia, 
urinary fc'ver and sepsis lUM'ds attention. The details will lu^ found in the 
aj)propriate chapters. Here w(^ may mention merely the confusion of ideas, 
the drowsy apathy and the gradual clouding of sensation in uremia. 

((») The Tongue. — The })alien|-s tongue has a b(*aring u])ou tlu' g(*neral cou' 
ditiou, though it may not necessarily show anything connect(‘d with his urinary 
organs. ^ We may mention, howev(»r, the dry, coated tongU(^ of the typhoid stale 
accompanying sej)tic c<mditions (urinary fever, septicemia, py(*mia), and that 
a dry tongue should always indicate a s(*rious condition in urinary diseases, 
before as well as aft(?r ojjerations on the urinary organs. 

(7) Pulse and Temperature. — The pulse and temperature are to be taken 
in every case in Avhich constitutional trouble is suspected. A raj)id pulse with 
high tension would lead us to think of renal troubh*, although a patiemt may have 
normal blood pressure when uremic; a ])ulse incr(‘as(*d in rapidity but not in 
t(*nsion, is found in urinary fev(;r or sepsis. A feebh? jmlse, a di(‘rotic ami easily 
comj)ressible pulse, or, on the other hand, a boumling ])ulse, may be seen in 
valvular affections of the heart complicating lu'phritis. 

Whenever fever is found to be ])res(int, w(? should first of all seek the source 
of the rise of tem])erature by making a careful routine (examination of the 
urinary tract. The* blood should be examiiKfd for malaria and typhoid fever 
when fever occurs for any lengtR of tim(‘. Many patients are treated for malaria 
for a long time when in reality they are sulTering from sup|)urative renal dis- 
ease's or from complicated renal calculus. Fev(*r occurring in a patient leading 
a (aitheter life or after other instrumentation, would at once arouse the sus- 
picion of urinary fevc'r or sepsis; the same may l)e said of fever occurring after 
an operation on the urinary tract. Acute febrile attacks in patients with urinary 
disease, who have previously l)C(m in apparently good h(‘alth, usually point to 
the prostate gland, some complication of the urethra or the kidiKiy. In the 
ordinary form of uejdiritis, there is no elevation of temperature; but there is 
a distinct febrile movement in the suppurative nephrites, including pyelo- 
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nepliritis, pyonephrosis, abscess of the kidney and stone or tuberculosis in the 
kidney complicated by secondary infection, etc. In al)scess of the kidney, tlie 
temperature may range from DD" to 105^ F., falling abru])tly when tlui abscess 
ru]Ttures. In pyelo-iKip.hritis, the range is lower and the tyj)e more chronic. 
Ju pyonephrosis, the tyj)c is often of a remitt(*ut ty])hoid charack^r or so 
markedly intermitkmt as to simulate malaria. When the i)us is discharged from 
tlie kidney after having been retained for a time, there is a remittaiu^e or an 
inkuMuittence of fever. In suppurative conditions of the kidney in which there 
is a sudden obstruction to the outflow of ])us, as in stone, the fever may set in 
sharply with a chill, followed later by sweating. 

Jn perinephritic abscess, the patient runs a septic temperature witli all its 
charact(UM*stics, including great emaciation. Movable kidney may also be ac- 
comj)ani(id by chills and fever, occurring from time to time if pyelitis is present. 
In acuk* nephritis, th(»re may be an onset of chills and fever and a rise of tem- 
])erature throughout the dis(»ase. 

There is no characteristic temperature in uremia. When this condition is 
associated with acute or chronic inflammatory or suppurative states in the kid- 
ney, the fever of tlu* nephritis dominates the s(*eiie. A subnormal temperature 
may bo observed during the uremic attack itself. 

•In prostatic inflammations, a ris(} of tem|)eraturc may be noted, especially 
in the acute form of ])rostatit is, which is usually ushered in by a chill. During 
the abs(*ess formation, profuse sweating may take place, especially at night. 
(?as('s of (dironic abscc^ss of the prostate may be unaccompanied by fever, or 
only give rise to a very slight febrile movement. Jn ])eriurethral inflainniations, 
sf‘])sis of a varying degree, with or without chills, shows itself, de])ending on 
the (*xteut and character of the inflammation. Sweating generally accompanies 
th(*se cases. The presence of both ])us and urine in th(i cellular tissue, as in cases 
of urinary extravasation, giv(»s rise to the most severe and fatal sepsis. 

(8) Respiration. — The rapidity and character of the res])iralion may be al- 
tered in the course of certain urinary diseases. ^Marked dyspnea may accom- 
pany chroni(f interstitial nephritis, especially in uremic patients. Rapid and 
shallow respiration may be noted in perinephritic abscess, after injuries of the 
kidiKw (ru])ture of the organ), or as a result of tli(» ])ressure of a large* kidney 
uj>on the dia])hragm. The (flieyne-Stokes breathing, noted in interstitial nejdiri- 
tis with heart dis(*avS(» and in advanced cases of ur(*mia, must also be numtioned. 
( V)m])licating pleurisi(*s or l)roncho-pneumonias, such as occur in se])tic patients, 
will, of course, increase the rapidity and alter the character of the breathing. 



CTrAPTEK XV 


EXAMINATION OF PATIENTS 

It is my dosiro in this (*linpi(*r to ontlino the steps in the examination of 
male and female patients in as uniform a manner as ])ossil)le. The r(*snlt of my 
study of the diflFereiit metliods of examination, in hospital, elinie and private 
practice, has led me to outline* the* follnwino' sysl(‘m as In'ing at ])res(*nt the most 
convenient for the uniform nrolooical examination of male* and female patients. 
Doubtless in the near future*, as tliis spevialty el(*veIops, h(‘lt(*r methods will be 
establishe^d. 


u He) Lex; rew L E \ A M r XATreix e) v v\ t i e nts 


Posllion of Pallrnis rhirinfj Kxarninitlioti 
^lalc ‘ Frrnnlr 


(1) Patient at 
full length 
oil table* 


Abdomen. 

Kid news. 

< Plaelder. 

External gf*nl(als. 
Discharge (sni(*ar). 


( 2 ) P a t i (* n t 
standing 


( 1st urine*. 
I 2el urine;. 
< Pi’ostate*. 

I V(;sie*les. 
t ^hl iirine. 


(3) Patient at f TTrethra. 
full length A Bladeler. 
on table L 4th urine (residual). 


(1) Patie*nt at 
full lenglli 
em tal)le* 

In gvne*e'olog- 
ie*al ])ositieui 

( 2 ) Patient 
e)n e*e)mmeKle* 


(Jl) Palie*nt in 
gynee*e)h.)gie> 
al pe)siliem 
em table; 


f Abdomem. 

Ki<Ine*ys. 

( I>hulele*r. 

{ Exte‘rnal gemitals. 

I )ischarge (smear), 

r 1st urine*. 

[ 2el urine*. 

^ Ute*rus. 

Ihibes. 

Ovarie;s. 

lirethra. 

Hlaelelor. 

^ yd urine; (residual). 


Examination of the Abdomen. — When the abelomen is exam ineel, the; pa- 
tie;nt she)uld lie; on the table; full length, with the l(*gs exlenele*el ( Kig. 2o2). The 
exarninaliem of the abelomen is pra(;tie*ally the same in both sexc*s. The iijipcr 
zone, ine*luding the liver, stemiach, sj)h*en and kielne^ys, is first palpat(;el, and 
308 
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LABORATORY 

RKPORT ON 

URINE ANJ) niSClIAROKS 


Clear or cloudy. 

Color. 

Odor. 

Rotw'tioil. 

Specific gravity. 

Albumin. 

Sugar. 

Urea. 

Indiean. 

Total solids. 

Crystals. 

Mueus. 


Conneeti ve 1 issu(*s. 


lied blood. 

White. 


^1 ierobrganisms. 


Epithelia. 





Casts. 



Other features. 



l)isdiarf 2 ;o (sinonr). 

Hoiiiarks on iiriiu? and discdiargcs : — 

Treat. 

Ihen llie lower /oiu', iiieliidin^ the sii|)rapn1)i(* and infiiiinal n‘i^ions. An en- 
larged liver with a tongne-.slia|)ed right Johe, is very rre(|nently tnislaken for a 



kidney, as is an ahs(*ess or a hydatid eyst of that organ, as well as eidarged gall- 
bladder. There is also a variety of enlarged sph'en, with a well-rounded lower 
bord(»r, that we should guard against, as it resiunhles elearly a kidney, as 
do also ahdoniinal granuloma, enlarged post])critoneal glands and tumors formed 
in tubereiilar ])eritonitis. 

In urology, however, the ])alpation of the kidneys is the most important. If 
they arc normal, they eannot be lelt and the ('xanii nation is not aeeompanied 
by any pain or tenderness. If some surgieal trouble* is pr(*s(*nt, they ean gener- 
ally be outliiK'd and may be lender on pressure. Tenderness is often not present 
even in kidneys that are badly disease*!. 

A counterbalanee tabh*, whieh is used for all our examinations, gives the 
patient every position, from a lying to a sitting posture. It is well to examine 
the kidneys first while the patient is lying flat, with the legs extended (Fig. 233), 
and then with the knees flexed ; after, this, the back of the table is gradually 
raised until the i)atient is in a sitting posture (Fig. 234). During these move- 
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ments, the examiner should stand on the side of tlic j)ati(‘nt adjacent to the kid- 
ney he is exainininf!;’. If on the right side, he should have his right hand in 
front on the outer side of the rectus muscle and th(‘ left hand on the back below 
the twelfth rib. The position of the examiner and his hands should be exactly 
reversed in examining the other side. If the examination in the dorsal ])osition 
is not satisfactory, the patient is placed on the healthy side with the knees 
slightly flexed, thus allowing the organs to fall toward the lu^althy side (Fig. 
235). The object of bimanual palpation is to feel the kidiKjys between the 



Fig. 235. — Examining the Kidney, with the Patient Lying on the Healthy Side. 


fingers of the two hands. Tlu'refore, the patient should be instriictcMl to breathe 
deeply, thus increasing the extent of the renal excursion. With every expira- 
tion, the fingers arc? ])r(?ss(*d more deeply in until the kidney region is reached. 
The examiner must not press hard when examining for a movable kidney, as 
it will slij) away without his being able to delect it. If the kidn(\v is enlarged, it 
should be baljotted between the hands, as in this way its size, shape and con- 
sistence can be better determined. Sometimes it is advisable to have the ])atient 
stand during examination. 

In my exjKU’ience, the variety of kidneys that we are more often called on 
to treat are the movable, the tuberculous, the calculous and the so-called surgical, 
pyelo-nephritis following cystitis. In these cases, the organ is often tender 
and increased in size. In marked cases of hydrone])hrosis, pyonephrosis and cys- 
tic kidney, the mapping out of the organ is oven easier. 

Jn the lower zone of the abdomen, we may encounter tumors, appendicular 
or intestinal fecal accumulations, an enlarged bladder, with residual urine, and, 
in women, a gravid uterus, tumors of the uterus and adnexa, exudations and 
abscesses due to diseases of the tubes, periurethral and extraperitoneal suppu- 
ration. 
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Examination of the External Gtenitals. — Male Gknitai.s. — I notice first 
the size and shape of the organs, \vhethcr they are well formed or misshapen 
(epispadias, liypos})adias, etc.). The condition of the prepuce, the presence or 
absence of such lesions as nodules or ulcerations, verriicie, abscesses, lymphan- 
gitis are noted. 

The mcaiiis is next ins])ecte<.l, it being noted whelher it is large or small, 
normal or distorted. An induration at the meatus, Avith the li])S ])ressed together, 
may indicate the presence of an initial lesion of syphilis, or if ubfcration is pres- 
ent, a chancroid infection may be suspected. TIk^ ])resence of urethral dlscharffc 
is also noted at this ins])ection and a smear shoidd b(» tak(‘U for microscopic, 
examination. 1diis is done by sterilizing a ])latinum wire loo[) by beating it hhI 
hot over an alcohol lamp, cooling the loo]) and taking a dro]) oi the discharge? 
from the meatus upon the loop. The discharge? is ejiiickly smeared V(‘ry 'thin 
upon a clean glass slide, bearing a label with the ])atient\s name* e)r iiumb(*r. 

In each of the examining rooms, a com])act (*qui]unent is proviele*d le)r taking 
smears, etc. Slieles are kept in a wi(k*-moutheel bottle*. A. glass roel with a 
platinum loe)p and an alcohol lam]) arc also on hand on each table.?. The? loo])s 
are useel for obtaining urethral, cervical, vaginal or other elisediarges whie*h are 
smeared on the slides in a thin layer. The platinum le)op is heate'd te) a reel gle)W 
before anel afte?r taking e?a(di smear. 

If the discharge is very scanty, it. is somedinu's possible to obtain a suHiedent 
amount by milking the ure*thra from behind forwarel anel expre\ssing its e*e)nte*nts 
into the fe)ssa iiavicularis, where it can be taken up with a loop. 

Cautie)!! must be observeel in drawing hasty e?onedusions as to urethral inflam- 
mations in the jm^sence of a discharge, as many cases e)f ])ersiste‘nt urethral elis- 
charge are due to tlie presemce of an initial lesion or other infection wbie*h we elo 
not yet unelerstand. 

The urethra is further examined by external palpation along its entire length, 
the pres(*nce of nodules, indurations, swellings, abscess formations or fistula? 
being noted. The testes arc next palpated, tenderness, enlargements, nodules, 
etc., of testes, epididymis or cord being not(Ml, indicating the existence of intlam- 
mation, tuberculosis or syphilitic processes, the beginning of malignant tumors, 
etc., as well as the? [)resen('(? of hydrocele, varicocfeh? or h(?rnia. 

F'emalk Gkmtals. — In order to examine the ext(*rnal female genitals, the 
patient must be brought down to the edge of the tahh? in flu? gynecological posi- 
tion (Fig. 230) and the same conditions must be looked for as in the male, 
viz. : d(*formiti(*s, sw'cllings, nodules, ulcerations, verru(*a?, abscesses and lym- 
])hangitis. The glands of Bartholini arc pressed upon to see if there is a 
l)uriil(*nt discharge from the ducts. The presence of vaginal discharge is noted 
and a smear taken if it is present. The labia are then separated and the vesti- 
bule sponged with a bichlorid solution, I : .'>,000. The forefinger of the left hand 
IS then inserted into the vagina against the urethra at the point where it leaves 
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the bladder and is then drawn down toward the ineatus, making pressure all 
along the canal. In case discharge is seeiij it is taken on a slide if there is 
sufficient quantity, otherwise a 
platinum loop is inserted into 
the meatus and an effort made 
to secure a spcjcimcn (seo 
chapter on Discharges). 

Note. — So far the exam- 
inations have been on the 
table in both sexes; but they 
must now be coiisidercMl sepa- 
rately on account of the dif- 
ference In th(i anatomy of tlie 
sex(\s. I will, ther(ifor(i, first 
giv(i tll(^ procedure in the case 
of the male and I ben take up 
that of th(i f(»mal(>. 

Examination of the Male Patient Standing. — Tjie First Urine. — The 
patient is next directed 1o stand uj) and is handcMl a glass cylinder by the exam- 
iner, Into this he is instructed to pass a portion of his urine (Fig. 237). Fre- 
quently in .the embarrass- 
ment caused by the exam- 
ination, or for some other 
|>syclncal reason, the patient 
is unable to urinate prompt- 
ly at this moment. In order 
to aid him as much as pos- 
sible*, two measure's may bo 
ado])teMl. The', first is to leave 
him te) himself, the second is 
te> allow a thin stream e)f 
water to trickle from a fau- 
e*et in the re:)om in which he is 
lu'ing examined. This acts 
on the motor centers of the 
blaeleler through the mental 
impression whicdi suggests 
nrinatiem through the very 
sound of the stream of water. 

The size, sha[)e anel force of the stream is noted, if possible, when the patient 
passes water. A healthy man with a normal urethra and bladder passes a fairly 
large stream, projecting from his body at a distance of from three to five feet 



Fia. 237. — Male Patient Urinating in a Glass Cylindei 
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wlion stamliijg up. A man with a small meatus lias a smaller, but usually a 
forcible stream. A sudden interruption of the stream wliicdi b(^gins normally, 
often points to the jirescneo of stone in the bladder. On the other hand, a stream 
which slowly becomes smaller and less forcible points to eitluu’ some obstruction, 
such as stricture, prostatic enlargement, acute congestion of the prostate, acute 
or chroni(t jirostatitis, or to a lack of tone of the bladder. Further details as to 
the character of the stream will be found in the chajiter discussing the subject of 
urination. 

After the first urine is })asscd, it is held up to the light to see if it is light 
or dark, clear or turbid, and examined for pus, shn'ds and mucus. The signifi- 
cance of these various elements is considered more in detail under the subjects 
of urine and discharges. 

Skcoxd Urixe. — The patient is then handed a second glass cvlind(T, of the 
same size and shape as the first, and is asked to void a s(*cond portion of his urine, 
but is warned not to pass the entire contents of his bladder. The second urine 
is inspected in the same way as the first, any cloudiness, shreds or a deposit of 
pus, etc., being noted. 

Prostate axd Vesicles. — Tlie patient is then told to bend forward, lie 
leans over, resting on his hands placed on a table. The l)ody is at an angle of 



Fig. 238. — The Finger Cot. 

A, fingor rot unrolled. C, piece of gauze to wind about the linger. 

B, finger cot rolled up. D, the hand with the finger cot on the forefinger 

and the piece of gauze wound about it. 


1 35 (lofrreos to tlie perpendicular. The examiner places a finger cot on his fin- 
ger (see Fig. 238) and winds a piece of gauze about the base of it to keep 
his finger clean. He then sits behind him and inserts the forefinger of the right 
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haiul into the reetuin and examines tlic prostate. He then presses the fore ami 
middle finger of the left hand into the groin of the patient, tlius pushing the 
vesicle down against the examining finger (Fig. It is strange that much 

experience is nec(»ssary to examine well the internal genitals, but such is the 
Case. The examiner notes the outline of these organs, the pres(*nc(» of nodules, 



'k;. 289. — Examination by Rectum. The patient leans over the table and the examiner inserts his 
right forefing<*r into the reetuni, presses the fingers of the left hand into the groin, and palpates 
the vesicles biinanually. 

depressions, as well as the general consistence and tenderness of the parts. A 
hard prostate, either normal or small in size, may give rise to frequency of uri- 
nation from a cause which cannot as yet be delerinincd, though probalily owing 
to ])r(‘ssure exerted by a very tense external capsule. A prostate Avhich is soft 
and boggy indicates a chronic prostatitis, in which case the gland has become 
atonic. Nodules in the prostate show local areas of follicular inflammation or 
simple chronic or tuberculous prostatitis. An intensely tender, hot, swollen, en- 
larged turgid gland, with one or both lobes involved, is characteristic of acute 
prostatitis. * An enlargement of the gland in young men without the acute signs 
just mentioned, but usually with nodular swellings, points to a tuberculous proc- 
ess. In elderly men, an enlargement usually indicates prostatic hypertrophy, or 
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else malignant growth. A slirnnken prostate, with an irregular outline and with 
depressions or softened areas, shows the seat of former abscesses which have 
destroyed a part of the prostatic tissue. 

Engorged, thick, tender vesicles point* to an acute vesiculitis. ^loderately 
distended vesicles with the walls not so thick, although tender, jioint to a sub-"* 
acute process, or to congestion, with sonic retention of vesicular secretion. When 
the vesicles are tender and cannot be outlined, they are probably simply con- 
gested. 

In the chronic condition, vesicles have thickened, atonic, walls perhaps full 
of vesicular secretion and inllaminatory ]n*odu(*ts, due to a subacute inflamma- 
tion probably assixuated with a thickening of the neck of the vesicle or ])ressure 
on the ejaculatory duct by the ])rostate. The vesiedes often have a pasty feeling 
and dent in when pressed with the finger as if full of cheesy matter. Nodular, 
irregular vesicles are the result of chronic inflammation, in conseciuenee of which 
there has been a retention of vesicular secretion. Localized thickenings in c(‘r- 
tain parts of the vesicles arc due to stricture or scar tissue; they may also bo 
due to tuberculosis. Small vesicles, hard and irregular, ani the result of chronit^ 

inflammation and partial destruction. If this 
destructive proc(?ss goes on still further, they 
will probably atrophy until they cannot bo felt. 

Thikd Ukixk. — D uring the examination of 
the ))rostate and vesicles, the organs are gently 
massaged with the finger (Fig. 240). When 
the finger is withdrawn, the patient is instructed 
to void the remainder of his urine in a third 
cylinder. This third urine re])i’es(*nts the con- 
t(»nts of the bhuhler ])lus tlu^ material massaged 
from the prostate and the vesicles into the pos- 
terior urethra. We are now r(*a(ly, with the 
tlmjc cylinders of urine before us, to comiiaro 
them and to draw such conclusions as may be 
warranted from their appearaiure. 

The first urine contains the washings of the 
urethra plus any elements from the kidntw, ure- 
ter and bladder that may be present. The sec- 
ond urine represents that fi*om the bladder, 
ureter and the kidney alone, as all the products of 
inflammation that were present in the urethra 
were washed out by tlic first urine. The third 
urine, as we have seen, contains, in addition to the second urine, the elements 
massaged from the prostate and vesicles. 

The urines are then sent to the laboratory for examination. 




PLATE VI 



Fig. 3. — Thick, lumi)y .shreds, resemhlinj; very coiir.se iiieiil, in cases of chronic urethritis, and coming principally from the bulbous and iiosterior 
portion of the canal in chronic urethritis. 

Fig. 4. — Long .slender .shreds, .sui)po.sed to come from the ejaculatory ducts, in chronic urethritis. 

Fig. 5. — Floating mas.ses of semen, nearly all prostatic fluid iKi.s.sed with the fir.st urine. They an* seen often in cases of prostatorrhea and catarrhal 
pro.statitis, and also when there are no symptoms of genito-urinary trouble and the patient is i)assing normal urine. 
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Examination of the Urines. — Tlio following table? rej)rcsciits the rliicf pos- 
sibilities eiicoMiitenjd in examining the three? urines at the? time the ])atient passes 
them and indieates in each case the significance; of the findings. 


First Urine. 


Second Urine. 


( 1 ) Ck'tir. 

(2) Clear. 


(^(‘ar. 

(vlear. 


(2) Clear (small float- Clear, 
ing nuiss, (^lear) | 

(4) Cl(*ar, with heavy :Clear. 

shreds. | 

(o) Turbid, heavy Clear. 

shreds. | 

((i) Clear, heavy Clear. 

shr(‘ds. i 

(7) Turbid, heavy (4ear. 
shreds. j 

(5) Turbid, no shn'ds. Turbid. 


i Thinl rrino Suiniiui.y. 

{After mnHsnl^uf the 

Cle^ar. i Normal urine. 

Slightly opaque, with Prostate. 
de51)ria. j 

Slightly opaepie, with Prostate and vesicles. 

debris. * 

Clear. 


Clear. 

Cloudy, with debris 
Opaque, debris. 
■Turbid, no debris. 


(9) Turbid, with No shreds or flocculi, No debris, turbid. 


shreds. 


turbid. 


(10) Turbid, shreds. Turbid, shreds and No debris, turbid. 

I floeculi. 

(11) Turbid, slin'ds. Turbid, shn'ds. iTurlml, with debris. 


f'hronic undhritis. 

Chronic urethritis. 

Crethra, prostate and 
vesicles. 

Clironic un‘thrilis, pros- 
tatitis, vesiculitis. 

Pyuria, bladder ki<lney 
or both. 

Crethra, bladder, kid- 
ney or l)oth or phos- 
phaturia. 

Urethra, bladder or kid- 
nf‘y. 

Urethra, bladder pos- 
si})le, kidney possible, 
prostat(> or vesicles, 
phosphaturia. 


1'his tiibh; is (]uit(^ difiicMilt to ninlcrstund. \V(? should first (*liminatc ])hos- 
pliatiiria. If the urine is turbid, tlKU'cforc, a small amount is ])onrcd into a 
tcst-tnbi; and a litth? acetic acid is added. If the turbidity is duo to phosphates, 
it will at once disap])ear. This l(*st shoidd l)e perforiiKal wlieiiever both the first 
and s(*c()nd urines arc opacpie. 

If I Ik; urine does not become clear with tlu; acid, anollKu* portion of it is 
poured iiilo.a test-tube and is sliakeu with some liquor potassie. If the turbidity 
is dm; to ])us, a thick coagnlnin will form and sink to tlu* bottt)in, l(*aving a 
<'l(‘ar(*r niiiun* portion. 

In order to <lifTercntiat(* belwe(*n intlammatory ])rodncts massaged from 
tlu; V(*sicl(*s and those obtaiiuul in tlu^ third nrim; from, I he ])roslate, W(? should 
nob; the following points: — 

lIuKTIIKA : 

Urethral shri‘ds. 

Pkostate : 

(1) Pltujs or romma-shaped hodirs arq from the months of the ducts. 

(2) Whit(? thick masses in turbid urine, coming from the dilated and chron- 
ically inflamed ducts. 

Vesicles: 

(1 ) Sa(/o hodirs consist of the coagulated secretion of the vesicles that have 
become molded in the convolutions of the vesicles. 
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(2) Sugar granules^ amber colored (or colorless) bodies resembling sugar 
granules. Of the same material as the sago bodies but firmer in consistence, 
not so abundant and smaller. 

(3) Spermatozoa, alive or dead, whole or in broken pieces# 

(4) Plugs of pus coagula mixed with epithelia from the vesicles. 

(5) Membranous flakes that resemble small pieces of skin or membrane 
looking like egg membrane, white in color, consisting of a deposit on the walls 
of the vesicles, of sufficient thickness to come away in pieces. 

(6) Snowflakes, light particles resembling snowflakes, not as heavy as the 
larger flakes. These are recent deposits which have not become formed as a 
membrane. 

The different formations from the vesicles are probably composed of the 
same material, principally globulin, and differ mainly in the length of time 
that they have been se(*reted and deposited on the mucous membrane of their 
walls; in the quantity in which they have been secreted; whether suddenly in 
large arnount, or slowly in small quantity ; and whether the secretion is ])ure 
or mixed witli large .amounts of epithelia, spermatozoa, pus and other products 
of inflammatory exudate. After massage and after being allowed to settle in 
a glass alone or mixed with prostatic fluid, or urine, they lose the characteristic 
shapes that they have on escaping and become a blended gelatinous deposit. At 
times, casts of the vesiedes are passed after massage, an inch or more in hnigth, 
from one or both vesicles. The casts may be of sufficient size to block the 
urinary stream. It is hard to understand how masses of this size can es- 
cape from the ejaculatory ducts, for I have seen them of the size of a leech, 
so that for a moment the patient’s urine would stop and the mass would 
suddenly be expelled with force, followed at once by the remainder of the 
urine. 

Urethral Examination {the Patient on the Table at Full Length), — In ex- 
amining the urethra, I stand on the patient’s right. The urethra is first i:)alpated 
by holding the penis in one hand and palpating the outside of the canal with 
the thumb and forefinger of the other. In this way, a follicular induration or 
inflammation, associate^ with a urethral follicle, a periurethral abscess, scar 
tissue?, a foreign body or stone in the canal, may be detected. 

The canal, unless it is acutely inflamed, is then examined with instruments: 
bougies a boule, sounds, catheter or filiform. I first sponge the meatus with 
a cotton ball soaked in bichlorid 1 : 1,000, then take in my right hand a l)ougie 
a boule f Fig. 241) about the size that I think will just enter the meatus. I dip 
its end into a bottle of glycerin and steady the organ with the fingers of the left 
hand jdaced on either side of the corona. I then insert the instrument through 
the meatus. In case it will not enter, T take up smaller ones until I find one that 
will pass in easily. If the first instrument yiasses easily, I go up the scale until 
1 find the largest that will go to the bulb. I register the number of the instru- 
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merit that passes the narrowest jioint or jioints of the canal and the distance of 
these narrowings from the meatus. 

I then take a sound corresponding in size to the bougie a boule, with a short 
beak, and pass it into the urethra following the upper wall. If this glides 
easily into the bladder, I register Ure- 
thra No. — at meatus ’’ or whatever dis- 
tance from it the narrowing may be and add 
Sound No. — passes easily into Jiladder.” 

In case the smallest bougie a boule (No. 

C French) does not pass to the bulb or that 
a sound of that size does not pass through 
the remainder of the urethra, the locality of 
the impediment must be registered. It will 
then be necessary to pass a smaller instru- 
ment — a liliform bougie No. 1 or No. 2 
(Fig. 242).^ 

If the filiform passes the point of nar- 
rowing at which the larger instrument 
failed to pass, it will be s])oken of as a fili- 
form stricture. In case the filiform fails to 
pass, the impediment will be spoken of as 
an impassable stricture. 

^^'hen the patient passes a fairly good 
stream and yet a filiform cannot be passed, 
the location of the impediment must be con- 
siderc<l. If it is in the deep or bulbous 
jan-lioii of tluj urethra, the instrument may 
have (^nt(*red a pock(4, in whicdi case, by in- 
serting a filiform with a spiral end like a 
No. 2 and rotating it slowly during its in- 
troduction, the end may pass along the ure- 
thra by the pocket without sliding into it. In 
case the impediment is in the j)osterior ure- 
thra and the r(*maiiid(*r of the canal is larger, it is ])robably not a stricture, but 
an enlarge<l or deformed prostate. If the pal unit is an old man, the condition is 



Fiu. 241. — The Hougie Uoui.e Mov- 

INCJ DOWN THE UrETIIRA. THROUCill A 

Stkictuked Area. 
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Fig. 242. — Filiform Bougies. 

No. 2, with a spiral end. No. 3, with a Ijeiid near the end. 


No. 1, straight. 
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probably liypertropby and a small coiide catheter would j)ass ovxt the impedi- 
ment and into the bladder : while if the patient is a young man who lias had a bad 
attack of prostatitis, the imixidiment would jirobably be the result of a prostatie 
abscess, a cavity or an irregularity which prevents the entrance of the inslru- 
ineiit. As these conditions are usually in the floor of the urethra, a coude cathe- 
ter which tends to hug the roof of the canal may [lass through into the bladder. 
At times the anterior urethra is of large size with smooth w^alls and the sound 
goes up against an impediment at the bulb yr at the neck of the bladder. In 
such a case, we must think of a sjiajimodie stricture of tin? ciit-otf niuscle, de- 
pendent on an inflamed condition of the prostatcior prostatic nre^tbra in the first 
instance, whereas, in the second instance, of spasm of the vesical sjdiincter due 
to an inflammation of the bladder mxk. In such ease's, an instillation of (‘oeain 
solution, or nitrous-oxid anesthesia, may be used in the examination. If noth- 
ing can be passed through a urethra undt'r anesthesia and the patient is able to 
pass some urine although he has symptoms of urinary obstruction, no further ex- 
amination can be made in his case excepting of his urine, and he should be sent 
to the hos])ital or home for fiirtluu* observation. A few days’ rest in bed umh'r a 
treatment of hot sitz baths, diluents, a liquid diet and a largo amount of water, 
will probably so change the character of the impediment as to allow some inst ru- 
ment to pass. Such cases r(*])resent, however, a niiiiorily i)f those ^yhi(fll come to 
our office, 'riie majority of the erases have' urethras of i\ fair size', that is, ov('r 
15 French. 



Fig. 243. — The Examiner Looking through the. Urethroscope at the Urethral IIuld. 


If the ])atient has but a slight chronic urethral disehargi^ and the canal is 
over French in size, the urethroscope is fniquently us(m1 at the first visit, 
(‘specially with jiatients from out of town or those who are accompanied by their 
physicians. 
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In this case, the urethroscope (Fig. 213) is dipped iiilo glyc(M*iii and intro- 
duced in the same way as a bougie a boule. Tlu? inandrin is then withdrawn 
and a cotton swab is inserted to dry the interior of the tnbe and the nndhra. 
A light carrier is tlieii introduced and connected with the rheostat on the wall at 
the side of the table. By this means, polypi, ulcers, erosions and granular 
patches can be seen and jiotcd on the history card. This particular instrnnieiit is, 

I believe, better than any of the other straight tnl)es for examining the posh^- 
rior urethra, oil account of the curve near its end, and it is tilted down and 
pushed gently in, hugging the upper wall of the urethra. If it is pushed in too 
far, it will enter the bladder and a gush of urine will follow, in which case, it 
should be pulled down below 
the sphincter, when the flow 
will stop and the posterior 
urethra can be examined. 

Completion of the Ex- 
amination in Women. — 

The first part of the exami- 
nation in women, including 
the abdomen and external 
genitals, was concluded in 
the early part of this chaj)- 
ter. It now remains to 
obtain specimens of the 
urine and to examine the 
interna] gcmitals. The ])a- 
tieiit is asked to step b(?- 
hind a sen^en and to seat 
herself on a commode 
and void urine (Fig. 241). 

The bucket of this com- 
mode has been removed 
and a large* funnel put in 
. its place, below whicjl a Fia. 244. — Female Patient Sitting on a Commode. A glass 
glass is placed, in such a ' 
position that, when the ]ia- 

tient voids the first urine, it enters the funnel and runs through it into the cylin- 
der below. The nurse then removes it through a door in the side of the commode, 
places a second glass under the funnel and then asks the patient to ])ass the re- 
mainder of her urine, l^he nurse then carries the siiecimens to the examiner, 
who inspects the two specimens before sending them to the laboratory. If the 
first specimen is clear and there are no shreds, it will show that the urethra, 
bladder ai'.d kidneys are free from any marked suppuration. If the first is (dear 
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with shreds and the second is (dear without shreds, it will show a mild urethritis. 
If the first is turbid Avith shreds and the se(*ond is clear, it will show a more 
acute type of urethritis with no other involvement. If the first and second urine 
are both turbid^ it will show pyuria or phos])hatnria which can be determined by 
the rapid clinical tests of the examining room. If it is pynria, the source of 
the pus will be determined by the lal)oratory examination. 

The female patient is then returned to the labh^ where the examination of 
her internal genitals is continued. (Sec Fig. 230.) Her ])erineum is examined 
for lacerations and any cystoeele or redocedt^ noted. TIk^ uterus is palpated to 
discover any laceration of the cervix, tenderness, induration, enlargement or dis- 
placement of the organ, fren^ mobility or fixation or th(^ ])resencc of a tumor. The? 
ovaries and tubes are then examined for tenderness, enlarg(*ment or dis|)lacemeni. 
Exudates of a varying degree, dejumding n])on metritis or sal))ingitis, arc of the 
greatest importance. The sj)eculum is then introduced and the cervix insj)ecle(l 
for lacerations, ulcerations, or the presence of discharge or lumiorrliage. Mtiudne 
displacements or ])rohi])se, fibroma or carcimuua, or adhesions dm^ to infiaiuma- 
tion of the adnexa, are all important on account of int(u*fering with the functions 
of the bladd(»r as well as pi’edis])osing to cystitis. 

The routine examination of the urethra and bladder is the -same in wonum 
as in men, although, in the former, the passing of instruments is niuch easier 
owing to the absence of the i)rostate gland. Urethral lesions are not so com- 
mon in women as in men, but, although strictures are not usually loohe<l for, 
they are more frecpiently ])rcsent than is generally suppose<l. 

Diseases of the blad<ler arc not so common in avouuui, the most fre(juent ludng 
tuberculosis. Female blad<l(*rs, however, are much affected by tin* condition of 
the surrounding organs and often to a sufficient d(*gr(K' to giv(* rise to the gr(*at- 
est suffering and inconvcmience. 

Records. — With each history chart, is filed the diagram of the*, urinary trac.t 
represented in Figs. 1 and 2 in the chapter on Anatomy, on whicli any h*sions 
found are marked so as to be visible at a men* glance. These diagrams were 
made from a diss(*ction, made at the New York Post -Graduate School ((luitcras, 
Philadelphia Medical Journal^ June 2, 1000). 

The examination having been coinjdeted and a tentative diagnosis made, 
the line of treatment indicated is recorde<l on the back of the card and changes 
made on subsequent visits are apixmded. If an operation is performed, it is 
described and a pathological report of anything remov(*d is add(»d. 

The report of tlu^ urinary analysis made from a twenty-four honrs^ specimen 
is also attached to the history card represented in the chapter on The Urine. 

The entire documentary record of the case, imiluding copies of the corre- 
spondence with the patient or with the family or pliysician, is filed in an envel- 
ope in a vertical filing case, in alphal)etical order. In this way anything per- 
taining to each case is instantly available for investigation. 
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UROLOGICAL THERAPKUTICS 

Ix the trcalinoiit of i)alieiits, the first thing that is expected of a physician is 
a prescription for nie<licine; in fact, it sereins to be the general idea that every 
syin])tom indicates a disease that should call for a si)ecifie drug. It is true lhat 
th(‘re are certain diuigs that are specific; but in urology ])roper, no drug has yc^t 
l)(*en found that can be considered as such. It schmus, in this branch nu)re than 
any otlier, that it is iin])ortaiit to keep the ])atieiit in tlie b(*st physical condition 
by r(jgulating the; diet, dig(istion, bowels and the amount and variety of (‘xercisc 
in those who are u|) aiul about; to ])rote<‘t the surface of the body by suilable 
clothing; and to keej) the function of the skin as i)erfect as ])Ossible. Drugs 
, should b(‘ ])r('Seribe(l to assist nature when functions of certain parts are at 
fault ; to r(*duc() (‘ongestion and inllainniation when nec(\ssary ; to stimulate 
when the tissues arci weak; and to counteract and d(‘stroy infections. 

DIET 

l)i(*t is one, of the most important factors in treatment. ^Fany people sufFer 
through errors of diet. A visit to health resorts, wIkut ])(‘o])le an* cnr(;d simjdy 
by l(*a(ling a ri*gular life, resting or exercising, according to the case, following 
a sim])le diet ami drinking a C(*rtain water, or bathing - InkiiKj a drufj 

— is a strong argument in favor of the fact that drugs an^ not always n(*cessary. 

Simple Diet. — Sini])le food that is easily digested and assimilated, and does 
not give rise to irritating bv-])roducts, is tlu*n a most important r(‘m(*dy in tlu* 
tr(‘alm(*nl of disease and (*sp(H‘ially in urology. A milk di(*l alone, or comhin(*d 
with soim* mild alkaline* wat(*r, is the? simpl(*sl of all di(*ts. Such a one should be 
])r(‘S(*ribcd in acuU* lU'phritis, the s(*verest of all dis(‘ases of the* urinary tract. 
Ti slamld also be? ord(*r<*d in chronic nephritis, when uremia is threatened or 
])res(*nt. It can be* ]m*scribed to patients sutf(*ring from acute* parenediymatons 
])rostatitis and in ])re)static hypertrophy, or in stricture case*s, when retentiem is 
prese*nt, elm* to (*onge*stion. It is also recomme*nde*el in all com])lieations due to 
infee*tions of the urinary tract. 

Simple* elie^t for the patients who are up ami al)e)ut their regular pursuits of 
life, isepiite* liberal. Tn this erse, fruit, cere*als, hre*ad, (*ggs, milk, fish anel she*ll- 
fish, meat, green vegetables, salad and cheese are regarded as simple diet. It 
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is only iu»eessary to cat’ in moderation food simply i)rcparcd ; to take a variety 
rather than too much of any ono kind; to sec that the food is prepared in a 
simple and digestible manner; to avoid stimulants, condiineiits and rich dishes. 

1 think that most of us would be in better condition if we ate nothing fried, 
nothing sweet, no condiments and did not use alcoholics, tea, coffee, or tobacco, 
but such would liardly be practicable^ in our present manner of living. 

Fruits. — Fruits should be eaten at the morning and midday meals, rather 
than at the evening repast. For breakfast, orange, cantaloin)e, peaches, baked 
apple and gra]ie fruit are preferable; whereas, for the midday meal, any of the 
same varieties can be used, as well as apples, pears or plums. Ko sugar should 
be eaten on the fruit. 

T do not consider berries healthful, as they frequently irritate the intes- 
tines, esp(?cially strawberries, allh(»ugh some consider tliis mechanical irritation 
good iii cast> of const ii)at ion. 

Stew(*d fruit is consid(M*ed healthier than raw, but is usually too much 
sweetened. 

Cereals. — Cereals are usually taken at the morning meal and eaten gen- 
erally with (‘ream and sugar. Idu*y are often rich in standi and oils, and an* 
made ricdier by the addition of sugar and cream. Personally, I think it is a 
mistake to |)ut cn^ani and sugar on centals, and that it is better to use salt 
and milk. I do not look upon centals as a ne(*essary bn^akfast food, but if th(*y 
are to be partaken of, 1 advocat(i thos(» made from corn, barlcw, or oats, rather 
than the whe^at ])roducts. 

Eggs are the most nourishing and most easily digested of the nitrogenous 
foods that can be taktm, and should Ikj eahui eith(*r soft boil(‘d, jioached or 
shirred, for breakfast or luiicdi. 

Bread. — llread from the ordinary loaf is not advised, unless it is toasted a 
day or so afuu* baking, wh(?n it is quite? easily dig(*.stible. Thin Freiudi br(‘ad 
and rolls, with a large amount of ci-ust and a small amount of crumb, are? more 
(easily dig(‘sl(?d. Idiese can be hcateMl in the oven for a fenv moments. Jlot bre?ad, 
that is, the bread freshly baked, which is conqiosed mostly of the criiinl), is most 
indigestilde*. Corn bread cannot be ren'ornmemded, as it usually e*ontains too 
mucli swe(‘tening, for neither much shortening nor sweetening is well toI(*rated. 

Coffee and Tea. — Coffee and tea arc stimulating in the morning and have 
a good effect iijuui the heart and circulation. Their active principle — (?affein — 
is a powerful stimulant* and diuretic; but it is a epuistion whether it is not 
injurious to stimulate the h(?art and blood vessels three times a day, as persons 
so frce|n(*ntly do. 

1 do not recommend the use; ejf te.‘a and coffee. If taken for breakfast, mild 
cafr nu /a/7, made by adding one tablespoon of freshly, ground coffe^e; to lialf a 
])int e»f lK)t milk at the point of boiling, made in a French drip cofT(;e pot, is 
siifticiemt. The hot milk is usually poured through twice; no water need be 
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used in its preparation. Sncli a preparation is nineh more mmrislnng than a 
eiipfiil of coffee witli a small ainoiint of cream. If taken after dinner, a small 
cup of black coffee is sufficient. 

Fish, Meat and Vegetables. — Fish, meat, vegcitables and p’(*(ms sliould be 
taken at tlie midday and evening m(?als. For health ami good digestion, I 
think that it is better to take a lu^avicr meal in th(‘ middh; of the day, as the 
lighter meal in tlie evening would be more easily digested and, (*oiis(M|ucntly, 
would not int(U*ferc so much with sleep. In eily life*, howeveu*, especially in 
those who do active brain work, the midday menl should be lighter. I believe 
that two meals a day are better tolerated than three, wlitai takem one at 10 or 1 1 
A.M., and the other at 5 or 0 p.m. 

SiiKT-LKisir, as oysters and clams, are good for lunch and dinmu*. Th(‘y are 
more easily digested raw, exc(;[)t the so-call(Ml soft clams, which arc^ better 
st(*anied, stewc'd or baked. 

Soups. — (Umsominv is good in a light diet and at llu^ b(*ginning of a lunch 
or dinner. Heavier soups may be eaten at dinmu’, but bisipie and cr(*ams arci 
not recommended. 

Fish. — Fish should Ik; eatim broiled, boiled or l)ak(‘d. I'lu* broiled fish is 
the most palatable, but boiletl fish is very delicate if pro])erly cooked. Fish is 
more easily digesl(*d than meat, especially fish of the smaller vari(‘ties — that is, 
weighing less than four ])ounds. It is a goo<l luncheon food, if the midday 
m(»al is lunch, or e(|ually good at dinner. It should not Ik; taken wilh white or 
any rich sauces. A small amount of butter sauce is the simpl(‘st and best. The 
fish most recommended are sea bass, weak fish, blue fish, black bass, trout, Span- 
ish mackerel, sea trout, white fish, flound(*r, shcej)sh(‘ad and jian tish. 

Mkat. — Meat should be taken in a moderate quantity. 1 do not believe in 
eating ni(;at for br(*akfast, but think it bett(*r for the midday or (‘veiling meal. 
It is a (piestion how often meat should bo (;aten. Personally, I think that 
once a day is sutHcient, but if partaken of mod(*rat(dy, twi(*e a day is not too 
often. 

In eating meat, it is wcdl to take a variety rather than to cmifine oimsidf to 
any particular kind for everyday consumption. It is p(‘rha]is difK(*nlt to detino 
the meaning of meat, but the flesh (that is, the muscle) of animals and birds, is 
generally considered as such, when^as, the internal organs arc not, strictly 
speaking, m(*at. If, then, we accept the classification of meat in its widest 
scope, we have in beef, steaks of different (*uts, also broilcMl, roast, stewed, braised 
and boiled beef. In mutton, veal, pork and animal game, we have certain large 
cuts to roast and boil, whereas the cuts re])n*senting st(‘aks, are called chops 
or cutle-ts. 

The crisp, rich fats that are on the outside of roastc'd and broiled meats, al- 
though agreeabh' to tin* jialatc', are not tolerah'd by the stomach and should 
not be indulgcnl in freely. 
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111 the birihfninily, \v(‘ luiv(? tiirhey, goose, diiek (domestie and wild), fowl, 
ehiekon and sijnahs; also game birds, as <|uail, ])artridge, grouse, woodcoek and 
plover.. All of the poultry and ganu? birds are usually roasl(*d, but some f)f 
the ])Oultry is at times boiled, while tlic smaller game birds are s])lit and 
broiled. 

The internal organs of animals and birds are also edible, as the liver and 
heart, the kidiu'V, the ])anereas and the thymus (sweel breads), and stomaeh 
(tripe), as well as tiu* brains iu animals and the gizzard in birds. Tlu'se can 
b(* cqok(*d in various ways, but an* not lu^althy with rieh sau(*es. They are g(‘n- 
(!rally not as dilHeult to dig(\st as llu' nuiseh^ llesh is. The preparation of moat 
food in this elass should be in the most easily digestible way and th(‘y should 
never lu' fri(Ml. 

Vkoktahlks. — The vegetables r(H*ommend(‘d in tlu^ sim])l(' diet arc*, in lla^ 
first elass: string b(‘ans, gre(*n ])eas, riee; in the seeoml elass: s|)inaeh, eauli* 
llower, Ilrusscds s])routs and ])otatoes; in the third elass: green eorn, shell(‘d 
beans, onions, b(‘ets, eabbag(‘ and tomatoes. 

Potato(»s are a sla])l(* artiele of foial, but rieh in starch. Tluw should be 
eaten only onec? a day, baki'd or mashed, (food riee is om^ of the most whoh*- 
some and easily digested articles of food and should be boil(*d in such a way that 
the grains are separat(Ml and it is dry and not soggy. 

Saj^aos. — Salads made of greens are recomnumded. They shoidd be (‘atmi 
at the ])rinci|)al m(*al of the day. The vari(‘ti(*s to b(‘ prcf(‘rr(‘d arci .l(‘ltu(‘(‘, 
chiekory and romaine, scitcmI with a French dressing containing but little vin(^- 
gar and ])ej)per: one part vinegar to four parts of oil, salt and a very little 
freshly ground white pe])p(?r. , 

Cheese. — (Mi(*ese should be eaten s])aringly. The Stilton, Edam, Swiss, 
JVjrt Saint, Erie and cream ch(*es(‘s arc recommend(»d. 

Sweets and Desserts. — Sweets are unnecessary and not r(;commend(Ml. Tlu; 
least harmful are the sago, rice, tapioca and farina puddings, with vm’y litth; 
swec'tening. 

Alcoholic Beverages. — Alcoholic drinks are eontraindicate<l in all cas(‘s of 
urinary dis(*ases and yet, if a pati(*nt is below par or septic, they are often given, 
lieers ami ales should be omitted in all cases, but light win(*s and spirits (*an 
be given in imxleration. From om^ to two ounc(?s or more of whisky a day can 
be allowed in c(;rtain cases of chronic nephritis and tuberculosis, while in stiptic 
cas(‘s, more can lx? given. A light Bordeaux wim? (claret alom? or mixed with 
water) can I)e allow(*d in alm(»st any case? excepting in acute mqdiritis or acute 
urethritis^ and is freqmuitly r(?commended in cases of chronic cystitis. It should 
be limited to (dght ounces a day. A light Moselle or Rhine wiiu? is also used 
in some chronic cas(*s. This list is cj)nsid(?r(?d v(?ry moderate and much larger 
(piantities are frecpiently taken habitually or on special occasions. 
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Diet at Various Meals 

Breakfast. — T do not tliink that fish, moat or V(*gotal)]os should ho taken for 
hrc'akfast, as inoro (jffort is r(Mjinr(»d to dig(3st thoin. Cereals anj too heavy for 
many ])(;ople, and fruit too full of aeids and supir. 1 holievo that cafe au lait 
with rolls or toast is suflieicut for the niorninp; meal. If, however, this is not 
found to ho so, two e«gs and fruit (*an he taken. When the period hetween the 
jiiornin^- and midday meal is a lonj^* one, o(»real may ho added. 

Midday Meal. — TIk^ amount to ho taken at tlu; midday im^al d(»pends very 
mueh on what has ho(Ui eaten at breakfast. If that has eonsisted of simply 
a eu|) of oofToe, milk and rolls, then fruit and ean he added to this second 
meal, although fruit may always form ])art 4 of the lunch. 

In ad(Iiti<ui, lini(*h, as J have said before, can consist of oysters, or clams, 
ron.snHUHC, fish, m(*at nr iiihu’iial organs, vegolahlos and (*heese. 

Dinner. — Tlu* hill nf fare for dinner may contain the same dishes as the 
lunch with, p(‘rha])s, a heavier soup, a roast, insUaul of broiled meal, and a 
salad. Kggs are not considcu’ed a dinner food and fruit is not desirable. 

Entrees are. frecpiently n<»t understood by ])eopl(3 in this country who live 
away from th(3 (‘(‘liters inlluenced by French cooking. The prcjiarations known 
as entrees are st(‘ws of h(*of, mutton or veal; m(‘at, poultry and ganuj co(^ked 
in the cass(‘rolo; lond(*rloiu of beef roasted or cut into small steaks and broiled; 
sa<I(llo of mutton, rib or loin ch(»ps; sw(3olhreads, kidneys, brains and tripe. 
Th(\v are usually cooked with ov s(‘rved with som(3 V(‘getablc. 1 simply mention 
a f(‘W of the most common on a(‘(*ount of hmk of space. 

Th(‘ differ(*nt vari(*ti(^s of animal and vc'getabh; food alnaidy mentioned, can 
be s(*le(*te(l from. It is Avell to (‘at sparingly and not to think that; all of these 
artiol(‘S should form ])art of each nuail. 

It must be- rem(‘mbered that these are guides to simjile food for people 
who have slight trouble Avith the genito-urinary tract, but anj attending to their 
r(‘gular Avork. TlH‘y can Im^ modific'd ac(rordingly. 

At one of th(? h()s]nlals at Avhich 1 am attending, the diet list sIioaa^s Avhat is 
giv(‘n to |)ati(‘nls. All the s])(‘cial (lis(‘ases have carefully S(}lected diets that Avill 
be found under that particular division. 


IIoseiTAi. Diet 

Floii) Diet: — M ilk, broths, bouillon, milk punch, eggnog, (‘gg lenmnade, 
egg albumen, b(H*f juic(*, strained gruels, cocoa, eo(*oa shake, koumiss, matzoon, 
li(piid peptonoids, lemon and Avine jollies. 

Soft Diet: — Soups (Avithoiit wgidables), oysters, all cereals, milk toast, 
eggs (soft boiled or poach(‘d), milk puddings, ice cream, scraped beef, toast, 
junket, tea, coffee, cocoa, milk. 
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Light Diet: — In addition to the above: Chicken, chops, baked potatoes, 
baked apples and fresh fruits. 


For Ward Patients 

Breakfast: — Tea or coflFee, milk and sugar, cereal, one half pint of milk, 
bread and butter, meat or eggs. 

Dinner: — S ou]), meat, potatoes, one vegetable, bread and butter, one half 
pint of milk, dessert. (S]^ecial diet, chicken, chops, broth, etc., from diet 
kitchen.) 

Sufivek: — Tea, milk, sugar, l)read, toast and butter, stewed or fresh fruit. 
( An extra, meat, eggs, brolli, rice, etc.) 

For Private Patients 

Breakfast: — Ton and coffee, cereal, rolls, bread and butt(*r, potatoes, nuiat, 
fruit. 

LiNCiiEox: — Tea and coft’(‘e, bread and l)Utt(‘r, nuait and entree, (Ih?- 
maiiider as ord(*red. Sjieciallv prepared delicacies from tlui diet kitclum as 
broth, birds, j(*lli(*s, oysters, (^tc.) 

SrcPER: — Tea and coffee, bread and butter, souji, meat, oysters, vegetables, 
dessert. 


Wards ( Comfeete) 

FOR i'ATIENTS IN ITBLIC WARDS 


Breal’fast 

Tea, coffee, milk and 
sugar, cereal, one half 
])i]it milk, bread and 
butter. 


Oatmeal, eggs. 


lloininy, steak. 


Rerjular Diet 
Vinner 

Soup, potatoes, bread 
and butter, one half 
])int milk. 

In addition 
, Sunday 

Roast beef, extra vegii- 
table, baked custard. 

Monday 

Beef stew, extra vege- 
table, bread pudding. 


Supper 

Tea, milk and sugar, 
bread, toast and but- 
ter, stew(;d or fresh 
fruit. 


OystcT or clam stew, 
cake. 


Cold meat, scrambled 

(*ggS. 
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Breakfast 

Oatiiioiil, liver and bacon. 


Oatmeal, steak. 


ll(»miny, e^gs. 


Oatmeal, fisli. 


Oatmeal, mine(*(l meat. 


Sfwelal 
etc., jellies ami eiistanls. 


Tuesday 

Dinner 

Roast beef, extra vege- 
table, sago pudding. 

^Vednesdny 

Roast lamb, (‘xtra vege- 
table, rice ])iidding. 

Th iirsday 

Roast beef, extra veg(i- 
table, cornstareli pud- 
tling. 

Friday 

Fish or roast lamb, vege- 
table, bread pudding. 

Saturday 

Mutton or b(‘ef stenv, 
V (? g e t a 1) 1 e, e o 1 1 a g (i 
])udding. 


Supper 

Roiled Indian meal. 


(iriiig(‘rbrea(1. 


Boiled rie(? aiid milk. 


Milk toast, canned fruit. 


( \)ni bn^ad. 


Orders from J)iet Kiidien: — Clio))s, eliickiui broth, oyst(*rs, birds, 


Feplonized Milk (Oold Proeess).- Into a clean cjuart l)ottle, ])ut ])anereatin, 
gr. V, and sodium bicarbonate, gr. xv and one teaeu]) <>f cold water. Shake and 
add a i)int of fresh cold milk. Shake mixtun^ again and immediatedy plaet^ on 
i(*(». WIkui needed, shake the bottle, pour out re(]uired portion and Replace 
on i(*(\ 

If the warm j)roe(*ss is ordered, |)re])ar(^ as above, l)ut s(‘t bottle in water just 
so hot that the whole hand can be held in it without discomfort, about lir)'"* F. ; 
kec]) thv. bottle there t(*n minutes. Then put on ice at once to check further 
digestion and keep milk from spoiling. 


A’utritive enema : 

Peptonized milk ovj ; 

Kgg (bcat(‘n) Xo. 1. 

Salt, j)inch. 



Fia. 246 . — Abdominal Exeuciuj!:« 
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hands will reach the feet as nearly as possible without bending the knees. Then 
swing tlie arms,* still stiff, over the head as far as possible until the back is bent. 
This swing from the lowest ])osition to which one can rcaich to the highest is 
good for the muscles on the front of the (diest and abdomen and those of the 
neck and shoulders. ^ 

Secomh — Stand erect, with the ba(*k to tlie pulley weight, with the arms 
extended away from the weights, then allow the arms to drop to the sides until 



the hands are as near th(‘ pulleys as |)ossibIe. Sw(*e|) the arms forward to a 
right angle with the body and upward and backwanl as far as you can (Fig. 
if IS). From tliis point of extension, bring tlaan down again to tin* ])osition 
alr(*ady referred to. This swing* is beneficial to the muscles of the front of the 
chest and arms, the bac^k, the shoulders and th(» back of the arms. 

Third , — Stand with one side toward the pulley wcaghts. Grasp the handles 
with (uth(*r hand, both arms extended toward the ])ulley weights, one from in 
front' and the* other from behind the* lK)dy (Figs. 241 t and 250 ). Both arms 
are tluai ext(*nd(Ml as far away from the pulley weights as possible, on the other 
side of th(‘ l)ody, until at right angles to the* side* of the boely. The arms and 
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hands thon go back to the original position and the movement is repeated. After 
making the desired number of movements, th(‘ other side of the body is turned 



Fig. 241 ). — Chest and Arm Exercises. 
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toward the pulley weiglits and the same movements are made, thus giving the 
same exercise to both sides. 




Fig. 252. — (^iieht and Arm Exerciheh. 
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The ninsclos brought info action are those of tlic front of tho chest and 
arms, the hack and the iiniscles around and hetwccni the shoulders. 

Fourth . — Stand with one side toward the pulley weights, as hefore. Ex- 
tend both arms toward the pulley weights (Figs. ^51 and 252). The arm next 
to the weights .will he at full extension and at right angles to the body. The 
arm away from the pulleys will he slightly bowed over the chest. Then swing 
the arms held straight with no bend to the elbows around the front of the body, 
at right angles to the body, to the other side. The arm farthest from tluj wcughts 
will then be extended straight and the nearer one will he* bowed over the (diest. 
Rej)eat as many times as de- 


arm 


the 

the 


sired and then turn th(^ other 
side to the weights and make 
similar movements. 

This exercisers the eh(‘st 
and abdominal musedes, tlur 
back, the muscl(\s of tlui 
and under tlier arm. 

Fifth . — Stand with 
baerk to the pulleys and 
feert about half a yard apart. 
The arms should her slightly 
Ilexcrd, the hands extending 
back toward the machine. 
One hand is then swung 
around in a circle in such a 
way that it passes by the 
front of the body at about the 
l(‘V(‘l of tlur should(‘r, while, as 
it swings farther, it ])ass(‘s 
around tlur body to the otluu’ 



In making this swing. 


sid(r until the kiiu(*kl(*s |)oiut toward the wall Ixdiind. 
the body is raise'd on tlur ball ol the toot on the* same side, while tlur body turns 


at the waist. (Fig. 25;]). 

This is the l)(‘st inovenuMit that <*an Ixr us(*d by walking urological patients in 
good cfuidition. It (\\ercis(\s the miiscdes ot the l(\gs, thighs, buttocks, abdomen, 
loins, chest, shouldcT, the muschvs about the shoulder and the u])])(rr arms. 

Outdoor Exercises. — Of tlur outdoor excuvises, walking in tlur fall and win- 
ter, and rowing and swimming in th(» summer are tlu* b(‘st. In walking, five 
miles is sufficicuit at a gait ot Irom thr<*e and a half to four mil(*s an hour. Golf, 
when oiK^ is properly elotht‘d, is an (excellent exercise*, as it k(‘e])s one walking 
in the open air. in the (dty, walking to and from business each day is like- 
wise beneficial. 
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Rowing and swininiiiig are of great benelit, ])rovidcd tli(\y are not too vio-' 
lently indulged in, or ])rolong(‘d too nnieli. Long exposure in* the water is 
espeei a lly wea ken i i ig. 

1\‘nnis is too violent fiu* many, and horseback or bicycle riding is especially 
injurious. .Damung as an (»x(uvise is benelicial, if after the dance the patient 
will retire and chaug(‘ th(‘ umhu'wear. Sitting in a draught after dancing and 
eating a hearty sup])er before retiring are not to be coiuiuended. Billiards and 
j)ool furnish a imxhu’ate and d(‘sirahl(‘ form of excu’cise, as they rcMpiire the 
plaver to walk around the table and stretch over it, at the same time keeping 
the mind occui)ied in a ])leasaiit way. 

THE CARE OF THE BOWELS IN UROLOGY 

The care of the l)ow('ls is most important in urology, espcjcially in diseases ot 
the bladd(‘r, j)rostat(* and ur(‘thra. The venous circMilation in the al)OV(?-men- 
tioned organs is v(‘ry closely associated with the re(*tal pl(‘xus, in couse(pieuce of 
which a passive^ congestion in one would be associatcMl with a ])assivc conges- 
tion in the other, while the mechanical pressure of the feces would act as an 
irritant. 

In ])atients who are u|i and about, this can usually be accomplished by ri\i 4 U- 
hiting the diet and prescribing sufficient exercise. In patients who ar(* in a weak- 
ened state from chronic <lisease, and in bed patients, this is mor(» diffi(*ult. 

The results of eoiistipatiou are renal irritation <lue to iudican and other 
irritating pro<lucts in tla^ urine; pressure on the j>rostate and vesich*s, ami, in 
eonsecpieiice of this, congestion and freipiency of urination; while later on, a 
neurasthenic condition may develoj). 

The diet in eases of constij)ation should have among oth(*r varieties certain 
articles that leave a residue as cereals, ])runes, s])inach, cel(*ry, green sahul, fruit, 
etc. The remaining. diet shouhl be as usual. 

The ])atients on arising should drink A large glass of water, then exercise f(»r 
a (piarter of an hour. (Sen? ])rescribed exercises. ) After this they should lake 
a cold shower and a ml) down, llreakfast sho«ld tlum be (‘aten, aft(*r which the 
patient should go to stool as a habit, whether he feels the desire or not. (^)ffee 
taken with breakfast also assists and many consider smoking a desirabh* adjunct. 

When, however, the behaVif)r of tlu? boweds under tlu^ suggested treatment 
is not what is desired, certain laxatives should be given. These are of two vari- 
ties: waters and drugs# The best of the waters arc Apenta and Carabaua, half 
a glass (4 ounces) of the former or a (piarter of a glass (2 ounces) of the latter is 
sufficient to cause a movement when the patient is up and about. When the 
])atient is in IjcmI, tl ounc(‘s of the Apenta or 3 ouiures of the. Carabaua should 
be given. Tlu? best rule for bed patients is to give them the ajKudent, to bo 
follow(Ml in three quarters of an hour by a light breakfast with coffi^e and hot 
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milk. One lioiir after breakfast, if the bowels have not moved, an enema of 
soapsuds should be given. 

Of the laxative drugs, (*aseara is the best. It is w(?Il to start in with the fluid 
extract, taking half a drachm every night, increasing or diminishing the dose 
accordingly. Some ])refer to take this after meals in smaller dos(*s, alone or 
mixed with other drugs. Of the intestinal laxativ(*s having ('sp<‘(*ial action on 
diflFerent parts of th(^ tract, the best are j^odophyllin and aloin. The lirst has 
the better effect on the up])er ])art of the intesl ine, tlu^ sch'oiuI on the lower bowed. 
Nux vomica and belladonna are good intestinal tonics. In ju’esenting a coni- 
biiKul tablet or ])ill, alocis, bedladonna and mix can be nsc'd ; or podopliyllin, 
belladonna and nux ; or extract of cascara mixed with one or all of them. 

The doses for laxative use are: — Aloin, gr. ,1; ext. ludladonna, gr. i ; ext. 
mix, gr. I ; ext. jiodoj)!!., gr. I ; ext. cascara, grs. 2. 

If, in Avalking patients, the bowels do not move aft(*r lire^akfast with the 
ap(*rient waters or drugs, a glycerin suppository can b(‘ introduced. This will 
usually induce a movement in from three to five minnt(*s. In case it fails a (i- U) 
S-onnc(j bottle of Ked Raven splits can be taken three (piarters of an hour be- 
fore the midday meal. For cases with acut(> pelvic 1 rouble llui ajierieiit waters 
arc the best and aloin is contraindicated. 

For those who do not have jielvic trouble, cascara and other drug laxatives are 
the best. Ibirges can be occasionally taken, (\istor oil (half an ounce in sarsa- 
])arilla) is given, if there is intestinal fermentation with fi:e(pient and unsatis- 
factory niovciiKMits, and calonud, grs. to 5, in ollun’ (*as(‘s. 

In ])r(*])aring patients for operation, surgeons dilbn’. Some give (*alom(*l or 
compound cathartic ])ill, followed n(?xt morning by magn(*sia sul])hate, ,*)SS, 
while others give simjfly licorice powd(‘r, and citrate of magiu'sia on the follf)w- 
ing’day. 

In giving calomel, it can be jwescribed in -grain doses (‘Very hour for 
ten la)urs; or .| grain (?very half hour for four hours; or \ grain (‘very hour for 
six hours or to 5 grains at one time. In any ease*, magnesia sulphate, half an 
onnc(‘, or Apenta, 4 ounca^s, or (^arabaha, 2 ounces, should lu^ given on the fol- 
lowing morning, followed by an enema. 

After the ()p(‘ration cabunel can be given with soda bicarbonate in any of 
the above doses, followed by magiu'sia, and, if th(‘ bow(‘]s do not move, by an 
enema of soa])su(ls. In nearly all my p(»stoperative cas(.‘s I prefer to give 
Apenta water from 4 to (5 ounces every morning and to follow it in three (piar- 
ters of an hour by a coffee with milk, and toast breakfast. 

WATER AND WATER DIET IN UROLOGY 

Plain Avatcr is without doubt the healthi(.‘st beverage for mankind. The 
majority of city dwellers do not drink it as they should. In fact, a great many 
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of the city people drink tea, coffee, b(»er or ale with their iiicaLs, and nothing be- 
tween meals, while many others drink iced water at meal times and between 
meals. Fre(piently clinic patients, when i tell them to drink water, answer that 
they do not like it and never drink it. 

Water is rapidly absorbed into the blood, increasing the amount of fluid 
jdasma, and is eliminated chielly through the kidneys and the sw(‘at glands. 
An increased amount of water taken daily flushes the kidneys and helps elimina- 
tion through the skin. A normal jK^rson should drink about three ])ints daily, 
the exact quantity varying with the season, tlu* amount of exercise and the 
weight of the individual. 

Varieties of Water. — A number of varieties of water are used: (1) Dis- 
tilled water, (2) rain water, (o) <*ity water, (I) s])riiig water, (o) well water, 
(0) mineral water. The ])urest of them undoul)te<lly is disliltrd iralcr^ and iii 
the absence of a pure natural water this may serve for drinking. !X(‘xt in ])urity 
comes rain irafer, whi(*h makes an excelhmt drinking water if (‘olU^cteil in the 
country, or, if liltcred to remove dust, in the city. Ciljj ?/v/ycr comes from ]ak(‘S 
and rivers usually at a distance, and is stored in res(?rvoirs and led through 
aqueducts. Oily water not only is apt to be contaminal(*d wilhg(‘rms, but also 
to contain unph^asant mineral constitueaits, giving it a ])tK*uliar tast(^ or cloudy 
look; besides this, it may contain lime salts \vhi(di nuuhu* it “hard.” Such 
water should not be drunk unless it is filtered and boilcMl. 

W ell iraler is apt to be ])olluted l)y s(‘werag(* iink^ss the w(‘ll is ])roperly 
constructed with cemented bri(‘k Avails and dug d(*ep (‘iiough to avoid tap])Ing 
contaminated water (over 30 f(*et as a rule). 

Spring iratcr is a pure and clear Avater Avhich always contains more or less 
mineral matter and in reality is a mineral water. Spring wat(*r is derived 
from rain Avater Avhich ])ercolat(‘s through the ground until it strikes an impervi- 
ous stratum (rock), when it flows along this stratum until it timls an outlet in 
an uncA'cnly leveled spot. 

Water Diet. — Tavo quarts of fluid should be taken daily, of Avhicli tlir(‘c 
pints should be Avater. Water should be tak(*n as follows: one glass on arising; 
the second at 11 a.m.; the third at lunch; the fourth at 5 i».m. ; the fifth at 
dinner and the last on retiring. The time Avhen Avatcir is drunk makes a decided 
difference in its action. Water taken IxjtAveen meals on an empty stomach has 
a diur(?tie action and tends to make the drinker thin. Water drunk Avith the 
meals has no diuretic (dfect and tends to iiicreas<5 llie drinker’s Aveight. After 
operations on theloAver urinary tract, the patient should drink large quantities of 
Avat(u\ Tf he vomits it, more should be giA^eii. T often give a gallon of Avater 
during the first twelve hours after a prostatic operation. 

Mineral Waters. — A inineral Avater, in the sense in Avhich this term is used 
by physicians, is one AAdiich contains a sufficient amount of mineral matter to 
produce a distinct physiological action aside from that of the simple solvent or 
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drhilval)lc quality wa((?r. In tli(3 strict sense, liowcvcu*, any waler containing min- 
erals, as spring water, is a niineral water. The class(‘s of mineral waters used 
in urology arc: 

1. Table waters: Indifferent or neutral wat(‘rs conlaining little mineral 
niatl(‘r and acting, in virtiuj of their carbon <lioxid, as a ])leasant l)cverag(‘. 

2. Alkaline ivaters: (^mtaiii carbon dioxid, sodium and magnesium bicar- 
l)onat(‘s. 

*]. Alkaline chlorid waters: (Vmtain in addition sodium ehlorid. 

4. Earthy waters: (Charged with carbon dioxid, contain earthy carbonates 
and sulphates (calcium, inagncsinni). 

r>. Alkaline sodium waters: (^nitain sodium sul])lnite as chief ingredient; 
l)c*si<les sodium bicarbonate and chlorid. 

it. Jjithia waters: Contain lithium sails. 

7. ! id ter la.ratire waters: (Vailain inagn<‘siuni and sodium sulphates childly. 

1. Watkks. — Tli(‘ class of min(*ral walers usual ly hnown as fable 
wtders are mild diuridics and stimulants to digijstion and circulation, owing 
lo tlu‘ir carbon dioxid, and can be gi\xm to patimits as palatable beverages. 
Among thesis arc^ the Poland Spring (Maiiu^) and Great Bear Spring (N(*\v 
^'ork) wal(‘rs, that contain but a small amount of alkalies. A more alkaline 
wat(*r often ns(‘d at table in this country is White Rock Spring water (Wau- 
k(‘sha, Wisconsin), containing an a])]>reciablc amount of alkaline carbonates. 
The Aj)ollinaris of Ahrweiller ( Prussia), the I )orothe(mquello at Carlsbad (Bo- 
hemia ), the Uosbacdi and Scltcuvs waters (Germany), the Alalvern Springs water 
( Mngland), (^)ndillac (France) and Geyser Spa of California are other exam- 
])l(‘s of simple carbonat(‘d waters. 

2. Ai/kalixk (\\kuonatei> Watkks {Conlaininy Carbon Dioxid and 
t<odiuni and. Maijnesium Bicarbonales as Ckief Inyredienis ). — 'riiese include 
Saratoga Vichy ( New York), the French (xdcstinc Vichy, tlui Salzbrunn water 
and th(^ Xenenahr water (Germany). (Vdestine Vichy has in my practice 
]>roved to b(‘ the l)(\st general alkaline water that 1 have given. 

Tlu'se walers are indicated in inffammalory comlitions of the urinary tract, 
(‘specially of the bladdi‘r, in oxaluria, in gout and uric-acid diathesis and in cal- 
(Milons forination. Th(‘y are diuretics, and antacids in the urine, nmdering it 
alkaline. Th(‘y also dissolve away mucus, allay intlammation in the bladder 
and act as solvents for uric-acid concretions. Th(‘y diminish the excretion of 
oxalic acid. 

A LKALiNK-MUKiATED Watkhs. — T lio alkaliiic-muriatc^d waters, which 
contain sodium (dilorid in addition to carbonates, are also useful in chrcmic 
catarrhs of the bladder and renal ])clvis. These imdude the waters of Setters 
and Eins, Saratoga Vichy (New York), Plymouth Rock Spring (Michi- 
gan), etc. 
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4. Eaktmy Watkks. — Eiirtliy waliMs (‘oiitainiiii:: larc^o amounts of oalcium 
and magnesium (earhonates and sulphate), with earbon dioxid and small 
amounts of iron. They are espeeially useful in ehronie. conditions assoeiated 
with an abundant seercilion of mucus, esjKMdally in chronic gonorrhea, in per- 
sistent cystitis, iK'uroses ‘and hemorrliages of the bladder. They are contraindi- 
cated in the ])resenc(» of cal(*ium ])hosphate or carbonate* calculi, in which sim|)le 
carbonic-acid waters ar(» best ((leyscr Spa, Aiadlinaris, Selters). The earthy 
waters include* a large numb(*r of springs here and abroad: 

France* : (\mtrexe"*ville*. 

I>e)he*mia : ^larienbad. 

' (Jermany: Wileluugen. 

l"nite:*el Stat(*s : !Xa])a Soda S|>rings (California), Eie*hfie*ld S])ring’s (New 
Ye)rk ), ilt. Clemens Spring* (^liediigan), Alloue*/. and Waukesha Sj)rings (Wis- 
consin), ete*. 

5. The Alkaune Saline AIinkkal Watees (Sodinni {:^Hl])hate Walcrs). 
— The*sc wate*rs are of gTe*at value in gout, in lithe'inia, in urinary calculi, in 
obesity an el in chronic ne*])hritis, especially with albuminuria. 

They usually e^ontain (X)^, and be»sides soeliiini sulphate* also sexlium biear- 
beuiate auel chloriel. The*y should bo taken before nie‘als, n(*ven* during or after 
meals, in amounts of from t» te» 40 oune*es (Kisedi). The*y are^ marke*dly eliii- 
rctic, auel in largo amounts are ])urgativeL The*y retarel nitroge'iions metabo- 
lism anel incre.*ase* the waste of fat. The*y are tdso se)lveiit of uric acid. The 
following are the? princi|)al waters of this class: 

Austria: Carlsbad, Marie*!d)a<l, Franzcnsbad. 

Switzerlanel : Tarasp. 

Canada: (Caledonia Springs (Ontario). 

Fnited States: S[)ringdale Se*ltze*r Sjirings, l>oulde*r County, (Colorado; 
Topeka Mineral We»lls, Kansas, Ce*yse*r S])a ( Hot ), Soneuna (\)unty, (Adifor- 
]iia, Idaho Hot Springs, Cle»ar Cree»k (Vmnty, C'oloraele). 

The Carlsbael Sprudel salt is solel in bottles in this e*ountry few the ])re])a- 
ration of an artiiicial solution resembling the original water. 

G. Litiiia Watees. — T h(*se e*ontain usually ve*ry small amounts e)f lithia 
and are used ))rine'ipally as uric-aciel solvents. Wheth(*r they actually dissedve 
stones is not ye*t ])ositive*ly known. The*y are diur(*tic and usevful in gout, and 
stone in the kidne*y due to ae'cumulations of urie* ae*id. The*y are usually taken 
in the morning, the de»se being from 4 to 40 e)unce?s ( Kiscli). 

The ehie*f feweigii lithia springs are at Saltzhrunn, lle)nd)urg, naeleii-Haelcn, 
Ems and Kissingen. A number of lithia springs exist in this eM)untry, incluel- 
ing those in Arkansas (Lithia Springs), in Massae*huse*tts ( Ballarelville), iii 
Xew Hampshire (Londonderry Lithia), in Xcw Yewk (Saratoga) anel in Vir- 
ginia (Butfalo Lithia Spring). 
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7. Eittkr Laxativk Watkus. — Thosocoiitaiii (*liicllv sodiniii sulphato and 
inagiiesiutii su]])hal(% l)iit also iiiaf>;iKisiuiii and calfinni (‘arhonatc. Fow of tlicso 
contain carbon dioxid. 

They are purji'ativc waters and are taken in small d()S(*s (o to S ounces) in 
tll(^ morning* before breakfast. TIkw are of gr(*at value in (*m|)tying the intes- 
tines before^ op(*ralions and in ke(‘])ing* the bowels clear in various condi- 
lions ill which this is desirable*, as in prostati(*s, etc. The principal bitten 
waters are*: 

Ijohemia: Pnllna. 

Hungary: Ala]), linnyadi danos, Franz dnse‘pli, Apenta, \'ictoria. 

Spain: (’arabaha. 

(Germany : Frieidriedishall. 

Fnite*d State's: (h*ab Orediarel S])rings, Ive*nt lU'ky. 

All my urological e*as(‘s, while* b(*<l ]>atie*nls afle*!* an operalion, are* given 
e*ilhe*r Apenta or (Airabana wale*r every morning. 
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Tiin I’sK OK Watku Ix'i ijoDre i I) into tiik Passa(jks ok Kx<'|{i:tiox, Hkxkath 
T iiK Skin and iNTe) tiik, l>j.e)e)i) Vksski.s 

Rectal Irrigations. — l{e‘e*tal irrigations with saline solution are employe'd in 
a variety of eliseaseNs e)f the* urinary organs. TIu'V se*(*nre* a ihorongh e*le*ansing 
of th(‘ be)wels; in slio(*k, th(*y siii)ply henit ; in nre*inia and other toxic e*onditions, 
the*y remiove inte^stinal toxins and se*cnre) the; absor|)tion of a e*e*rlain amoiinl of 
salt solution into the bleuxl. Loe*ally, that is, ai)])lied to the lower jiart of the; 
bowel, the*y re*lie*ve ])ain and elise'emfort in the ])rosiale, the ne;ck of the bladder, 
the vesie'les and the ])osterior nre*thra. The*y allay sjKism of the vesie*al sphine*le*r 
and th(*y connte*ra(*t acute; in- 
flammation in the jielvic organs 
both in the male and fe*male. 

'Idle tube; whie*h I (*m|)loy is 
called the recto-genital tube. It 
is a donblo-cnrre*nt tube with a Fit;. 254.— Recto-genital Tuue. 

cnrveel eiiel (Fig. 254). The 

inflow part of the tube is attaclu*el by a nozzle* to the> rubber tubing e*oming from 
the douche bag, anel extends te) the e)p(*ning in its con(*avity. The outflow jiart 
begins in an o])ening on eithe*r side e)f the* tube a little; farther from the tip than 
the infle)w aperture and ends in a nozzle at the distal e*nd whence it is attached to 
a ])iece of tubing carrying away the fluid into a liasin or douche pan. The fluid 
flows into the bowel through the opening in the concavity and flows out thre)iigh 
•the side openings. 
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with a gallon of salt solution containing a tablospoonfiil of salt to the gallon, 
th(3 teiiiperatiire of which, roughly s|)caking, is as high as can be borm? by the 
hand, that is, about 105^ to F. 

Ucforo introducing the tube, its tip sh<inld be InbricatcMl and the air should 
be exi)elled from it by allowing sonic of the solution to pass through. The tip of 
the left forefinger is then introduced just inside the front part of the anal oriticc 
and serves as a guide to the tube, the tip of which is gently introduc(*<l into tho 
rec'tuni, at first with a slightly forward and rotary motion. Wlam it has passed 
11 )) for an inch and a half, it conies in contact with the apex of the prostate.' 
The tip should them be tiltiMl back toward the hollow of the sacrum and th(3 tube 
should be push(*d ii]) for anotluu’ inch and a half if tho prostate is to be treated ; 
or for three inches if the seminal vesicles are to be douched. When treating tho 
vesich's, the tiibi^ should be tilted from side to side, so that its inllow opening 
li(‘s over one or tin? other of the vesicles. 

After the tube has been inserted, tlu^ solution is allow(*d tf) enter th(» rectum. 
Should the fh»w simuii sluggish, or b(‘ arr(*st(Ml, the tulie is probably block(Ml by 
f(‘cal matter and it should lie rmiioved and thoroughly Jlushed out, when it can 
b(.* reatta(di(‘<l and reintroduced. 

In (*ase t\w sigmoid ami colon are to he irrigated, the itelvis should be ele- 
vated and the ])atient should lie on the left hip. If then tho outllow tubing be 
com|)ressed, the? solution will run up to the sjdeiiie th'xiire. Turning onto tho 
right hi|) will then allow it to gravitate to the he])atic flexure and sitting up will 
allow some of the fluid to gravitate into the cecum. In urology, douches of tho 
lower ])art of th(3 large* intestine are generally used and it is rare; that one is 
called upon to wash out the entire colon. 

Vaginal Irrigation. — This should always 1x3 given to the [)atient on her 
hack with the hips ehivatexl and a douche pan under tin* l)Utt(K*ks. The noz/lc 
should always he of sufHeient length to reaeh well behind the cervix of the ut(*rus 
and the ti]) should lx* introdueed along the jxxstc'i'ior vaginal wall. 

Although many eminent gynecologists maintain that vaginal irrigations arc 
of no iK'iietit in p(*lvi(* diseases, my experience has hetm quite to the contrary. 

I am nows])eakingof bladder troubles in women which are associated with affee- 
tions of th(3 int(*rnal genitals. There is a close relationship between the uterus 
and its adnexa ami the bladder, and pressure upon this viseus as the result of 
inflammations or malposition of the female p(*lvic organs, gives rise to a variety 
of (listiirl)ances of tin? bladder functions. Hot vaginal douches of salt solution, 
])roloiiged and repeated daily, are very useful in the treatment of inflammatory 
(‘onditioiis of tlu? uterus and its ai)]>rndages and have a good efl’eet in relieving 
the hladd(*r sym])toms associated with these conditions. Tii treating eases of 
cystitis (h'peiiding on or ass(x*iated with gonorrheal and tiiherenlons affeetions, I 
have derived tho greatest; help from hot vaginal irrigations, especially when the 
internal female genitals were involved. 
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Irrigations of the bladder and tlio urethra in wonicii are the same as in men, 
although the eatheter is used in i)refcrenee to hydrostatic; pressure. 

ExTKuxAn Aimm.icatioxs ok Watku 

The urologist should Ix^ familiar with the etfc(*ts of water at difFerent tem- 
peratures, ap])lied externally iii the form of baths, douebes, c't(\, as these nu'as- 
ur(>s form an important feature of irc^atmcmt in urinary disease's. A very bric'f 
outline of the general principles of hydrotherapy will be givcm here. 

Cold leaf cr when ap])lied c'xtc'rnally in the form of a tub shower or tub bath, 
is a vasomotor stimulant which produc*c's eontrac*lion of the sufx'rfieial, and rc?- 
flexly of the deep blood vessc'ls. Cold baths increase the blood ])ressure and 
stimulate the activity of all the organs of the body ; but if too greatly prolongcxl 
the action is reversed ; muscular activity is decreased and circulation is rcjtarded. 
It is of value in treating patients sufFering from gen ito-iiri nary cronclitions who 
nc;ed a general stimulation, as wcdl as increasing the function of the pelvic 
organs. 

Heat a})plicMl c'xtcrnally through the medium of baths, local or general, ac*is 
as a sedative, dilatc\s the vessels and produces a hypercMiiia of the skin and c’on- 
scMpKuit ancunia of the vc'sschs of the internal organs. Hot sitz baths, in this way, 
tend to lessen c*ongeslion of the ])elvic organs. Hot baths also promote sweating 
and favor the radiation and abstraction of heat. 

Baths. — Maths arc divided into general and loc*al. 

Gkxkral Maths. — General baths may boclassitied acc’ording to temperature 
as cold, from 50^ to 75° E. ; tepid, from 75° to 05° F. ; and hot, from 105° 
to 115° F. The temj)erature of the bath room should bo about 70° F. 

The hot tub bath acts as a sedative and should be givcm for from five to 
twenty miniitcvs, with the patient in a recumbemt ])osition. The bc‘st time to 
take these baths is befoi-c; rc;tiring and the bath should never be prolongc*cl suf- 
ficiently to make the |)aticnt feel wc?ak or d\7y.y. 

'Idle cold tub bath is a stimulant to metabolism and to excretory activity, as 
well as an exccdlent general hygienic measure. It should be taken in the morn- 
ing and followed by a brisk rub. Its use is contraindicated in very weak 
patients. The cold tub bath may be used in septic conditions accompanied by 
a high fever, as it is employed in tyjdioid fever. The bath is begun at a tem- 
perature about 10° lower than that of the patienfs body and the body is rubbed 
vigorously while the patient is in the water. The temperature is reduced to 
about 08° F. within fifteen minutes. The duration of the bath should be 
between twenty and thirty minutes. The head should be wrapped in a towel 
immersed in cool water before the patient is placed in the tub and after the 
bath the patient is to be thoroughly dried and placed in a warm bed. 

Tepid baths an* to be taken by those who do not react properly to cold 
baths and cannot stand the strong stimulation of the latter. 
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8ea Baths . — Sea bathing is one of the best fid jnvants lo other treatments in 
chronic urinary diseases of the urethral canal and in all eases in whidi we desire 
to promote the gcii(?ral health as well as stimnlate the nervous system. . Th(\y 
are especially indicated in neurasthenic ])atieiits, ])rovid(Ml they are strong 
enough to bear them. Surf bathing, aside from its stimulant thermic influence, 
constitutes a gciKjral massage of the b«)dy. Swimming is oik* of tlu*. best 
exercises that can be indulg(*d in. In or<ler lo insure the full benefit of a 
scii bath, a full reaction must be obtained and the bath should not bo ])ro- 
long(*d until the chilly sensations ap])ear. It should be followed by a vigor- 
ous rub. 

Salt baths made by adding sea salt (2 to 5 ounces to the gallon) to an ordi- 
nary tub of water are in a measure substitutes for sea baths ami are stimu- 
lants to nervous and glandular activity. They are indicated in W(*ak patients 
who cannot tfikc sea baths. 

Loc al IlYDaoTiiKUAPKUTic ^iKAsruKS. — Of the local measures, wc* must 
first numtion the douche or slioweh This may lie a vertical rain douche, or a 
niovahh* s])ray. 'riie teni])erature used vari(‘8 from the lowest to the* highest 
employcHl in baths, while in the Scotcdi douche) the [(‘inperature is jilteriiately 
hot and cold. A cold shower is a powerful stimulant and is apjdied for about 
one minute, at from 50^ to (JO'’ F. Warm douches arc used as sedatives in 
iK'urastluuiia. The “ Scotcdi douche ap])liecl to the genitals is useful in sexual 
depression, 

8il.z Baths , — Sitz baths may be either liot or cold. They arc very useful 
in many urological (*onditions. They are taken in a special tub bedding five to 
six gallons, or enough to reach the ])alient’s naved as he sits in it. Ordinary 
washtubs may also be used. The hot sitz bath is sedative, aiitisjiasmodic and 
anodyne*, and should be given for from len to lift(*en minutes twice a day as 
hot as can be borne. It is indicated in all acute inflammatory troubles of ihe 
pelvis, espc'cially in the bladdcT, posterior urethra, prostate and vesicl(*s. Cold 
sitz bfiths ac’t as a stimulant to muscular contraction, if not too prolonged. 
They are employed in impotence, sexual debility, spcrinatorrheji, atonic condi- 
tions of the bladder and passive congestion of the pelvic cu’gaiis. Thc*y should 
last for from two to five minutes only and are contraindicated in acute inflain- 
niatory conditions of the bladder, prostate, etc. 

Wcl Pacirs . — A method of inducing temperature and inducing profuse 
sweating is known as the wet pack.’’ A woolen blanket is placed upon the 
bed and over this is spread a lincii sheet immersed in cool water and well wrung 
out. The patient is placed upon this sheet with his head wrapped in a towel 
wet with water at about 00° F., his arms are raised above his head and the 
sheet is tucked in all around his body; the woolen blanket is then carefully 
folded and tucked over the shoulders and entire body of the patient. A hot- 
water bag is then placed at the-f(*ct. The pack is left on until it becomes very 
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Avarin and a sc'coiid ])ack, or sevoral siicw'SHivc packs, can be applied until the 
temperature is reduc(*d. 

In urology lli(» W('t pack is indicaUMl iii tnbrile states, such as septicemia, 
and in cases of pelvic inllanuuations. In diseases of the kidneys, the hot pack 
is useful for ])ronioting perspiration and (»liuiiuation. They are contraindicated 
in patients with weak hearts. 

Spontje Bafhs,— ThQ cold sponge bath is us('d as an anti])yrelic measure in 
1 place of the cold tub bath, when less actives treatment is sufficient, or wIkmi the 
condition of th(‘ |nili(mt is such that it is not advisable to move him about. 
When frecpiently repeati'd, it reduces tcmiperatures to a considerable degree. 
The s]iong(^ bath shoidd be followed by an alcohol rub, or some alcohol should 
be mixed in with the watcu*. 

Local Use of Cold Wafer and I'r . — Local inflammatory conditions are fre- 
quently treatc'd by the external ajq)li(*ation of cold or ice wat(»r, (*ither in coils 
or ice bag, wliih* the cond)iii(*d part of the gem ito-ur inary tract is treated by cold 
water indirectly ap])lied by m(‘ans of tubes called j)sychrophor(*s. 

There are two varieties of psych rojdiores, a un^thral and a rectal. Th(‘y 
arc both hollow ni(*tallic tub(*s, closed at one end, with no outh't through which 
water can escape into thej urinary or n^ctal passages. Aft(‘r the ])sychroj)hore 
has been introduced into the urethra or r(H*tum, the nozzl(» is (*onnected with 
the pi[)e from th(» douche bag and the cold wat(»r flows into the tulx; in a con- 
tinuous stream, tilling the tube*, and (vseapes by an adjoining nozzle through a 
pi(»cc of tubing into a douche pan or basin. TIkj iiKitallic surface of the instru- 
ment is cooled and communicates the cold to the tissues with which it lies in 
contact. The psychro])hore is used either in the rectum or urethra for passive 
hypei’emia of the prostate and j)osterior ur(*thra, es])ecially in chronic! inflam- 
mation of these organs associatcnl with sc^xual dc'bility, nocturnal (‘missions, 
sp(‘rmatorrh('a and ju’ostatorrhea. l(*e bags are uscmI principally in cases of 
epididymitis ccmijdicating gouo(!occal urethritis. 

Saj.ixk Infusion 

Salt solution in the “ physiological jiroportion,’’ that is, 1 drachm to the pint, 
is introduced into the body in such a way as to comliat shock, to sup])ly loss of 
fluid due to hemorrhage, or to ch‘ansc the blood from various ])oisons, as, for 
example, in uremia. The solution is introduced into the iwtum or cellular 
tissues, from which it is taken up into the circidation ; or (*lsc it is inject(‘d 
directly into th(^ vein. Tlu* thr(‘e methods of introducing saline solutions are 
called: (1) (mteroclysis, (2) hypoderrnoclysis and (3) intravenous injection. 

fl) Enteroclysis. — This is tlu' simplest of all methods and should always 
b(‘ first resorted to in an em(.!rgency until the ap])aratus for the other nietlmds 
can be prepared. It consists in the introduction of a soft-rubber rectal tube 
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of siiffioicTit caliber high uj) into the bow<*l aiul the slow introduction of a salt 
solution, at 105'' to 110'' F., containing a tcaspoonful of table salt to a pint 
of water. The fluid may Ixi introduced through a funnel or with the aid of an 
ordinary douche bag and, in either case, the bollorn of the res(irvoir should not 
be raised more than a foot above the pub(»s so as to avoid th(^ forcible introduc- 
lion which might be followed by reflex expulsion. The patient’s pelvis should 
1)(^ (‘hivated or \n) may be ])lac(id in the Trendeloidnirg ^Josition, uidess it int(5r- 
f(*res with a surgical operation. 

Idle saline eiuuna is an excellent measure during or aft(u* operations to 
countera(*t hemorrhage and shock, and some surgeons employ it as a routine 
procedure in op(u*ating. One pint of this solution at a time is sufficient and, 
in case strong stimulation is retpiired, two ounc(‘s of whisky can Ix* added. 

(2) Hypodermoclysis. — This consists in the introduction of th(» salt solu- 
tion sterilizt‘d. It is recommended that a small amount of cal(*iuin chlorid and 


])otassium chlorid be also added (making what is known as llingeFs Solution) 
into the cellular tissues thixnigh a hollow tulx». The temp(*rature of the solution 
should be 105'^ to 110'' F. Tlu* ap])aratus needed is a sterile ix^servoir of any 
kind connected by rubber tubing to an aspirating needle. The patient is pre- 
])ared as for a surgnad operation, the skin beiiig scrublxal and disinfected with 
ah'ohol and biddorid. The apparatus is prejiared and all the air is expelled 
from the lU'edle Ix'fore it is inscnled. TIk^ place seleded fol* the puncture should 


always be one where there is a great deal of loose 
subcutaneous tissue, in women, the space between 
tlu; br(*ast and the chest wall will be found con- 
veni(*nt; in men, tlui fold of skin at th(^ edge of the 
])ectoral muscle at the border of the axilla. 

The fluid should he introduced very slowly and 
slioidd be supplied only as fast as absorption takes 
])lace. Not too much 
])ressuro should he 
used at any time 
ami the vessel should 

be raise<l only ^ ^ 

enough to cause a / 

constant flow. Th(5 

amount of fluid in- 

troduced at one time / — ^ 

varies. About six v.. . 

Olincos can lie intro- Fio. 257 .-HrP 0 DEBM 0 CLYm 8 . (Prom Ashton.) 

duc(xl in an liour 



and from one to two quarts have*, beiui introduced within twelve hours (Fig. 
257). llypodermoclysis is especially useful in septic conditions, in uremia 
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an<l amiria, but, boing slower tlian otlier iiiethodsj is less useful in heniorrliagc 
and shock. 

(fl) Intravenous Injection. — In this method the sterile saline solution is 
introduced into a vein at the bend of the elbow through a si)ecial cannula. The 



Kic;. 25S. — Inthavkndl’s Injkctiox. 

'he arm is comiircssfd aliovo the elbow, thus making veins proniineiu 


apjniralus r(‘(nur(?(l is very similar to Hiat for hyjiodermoel vsis, (*xc(»|)ling tliat 
it is advisable to have the jar graduated to (hdermine bett(*r the* amount of 
Huid entering the circulation. The rubber tubing and ctuinula must be st(U’- 
ilized by boiling, pinned in a stm’ile towel an<l allow(‘d to remain there until 
needed. 

The skin is jirepared as for operation, a firm bandage* is ])lac(Ml over the 
upjier arm and tied on the sid(* sehvted, thus impelling the venous tlow and 



Fig. 259. — Intravenous Injection. 

Shows tho modian basilic exposed and the ligatures passed beneath it 


causing the veins of the forearm and bend of the elbow to bulge out (Fig. 258). 
The median basiliir is the vein usually selected because of Its large size. It is 
a liraTich of the median vein and passes obliquely inward across the bend of 
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the elbow joining with the common nliiar on the inner side of the elbow to 
form the basilic vein. The incision is made over its middle portion. The 
tissues over it are dissected away by blunt dissection and two ligatures are 


placed around the vein 
(Fig. 250). The <listal 
ligature is ti(*d, the ])r<)xi- 
mal remains loose. A trans- 
verse incision is then niadi^ 
in the vein and the canruda 
is inserted into its lumen 
(Fig. 200, .1, 7i), whihi the 
solution is running out of 
tlui tube, in order that no 
air shall enter the vein. Th(‘ 
bandage is now loosened, al- 
lowing the solution to run 
into the vein, and if neces- 
sary the proximal ligature 
can be tied around the can- 



nula so as to avoid leakage. 
From one to thr(?e pints, is 
allowed to run into the vein. 
'Fhe elevation of the douche 
jar should bo from three to 


Fro. 200. — Intravenous Injechon. .1 shows the* onnnula in 
tho vein aiui the? tuho oxtr'iidinjc from it to tho rosorvoir con- 
taining tlie solution. B shows tho oponinK in tho vein, the 
cannula iiisort<‘d and tlie vein lij^atod al)ove and below tho 
opening. 


six feet above the table. The flow should l)e at the rate of a pint in a half 
hour. The amount necessary to inject depends on (he pulse of the individual, 
which should he carefully watched. 

After the injection is finishe<l, the tiilx* is withdrawn and IIk? proximal 
ligature is lied. The tem])erature of the solution sh()uld Ix^ kept constantly at 
least 105^^ F. in the jar, so as to secure a leinpcu’aliire of ovru* 1)8 ’ F. as the 
fluid enters the vein. This may be acconiidishcil by the addition of fr(*sh hot 
solution. A sterile therniomet(»r is k(*pt in tlu* jar for the pur])os(; of regu- 
lating its contents. 
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ANESTHESIA IN UROLOGY 

Tiikke are two varit'lies of anesthesia, gXMieral and local, the fornun’ of 
which will ])rohal)ly always he used in most of lh(^ major o])(‘rations, whil(‘ the 
latter wdll Avifhont donht Ik? employed more and mf)re as the teehnicpie of its 
administration d(*v(‘lops. 

General Anesthesia. — materials ns(;d in ^*(*neral anesth(»sia an^ liquids 
which are ra])idly <lin‘nsihl(* and therefore an* readily transform(‘d iiit(» aases 
that are iidialed and have a narcotic (dfect upon the ])ati(ait. Of th(*s(>, the on(‘S 
i;»eiierally em[)loyed ar(*(‘th(*r, (diloroform and nit roiis-oxid i>as. 

Ether is ]irohal)ly the host and saf(ist in all major surgical operations. It 
is administ(*red through irdialers Avhich uvr usually ahoiit six in(*lH‘s in leni>;th, 
three inches in width, and live inches in h(*ii»’ht. Those that an* sold as the 
most up-to-date a])pliances are made wholly or partially of m(*tal with various 
inechajiisms for holding gauze and cotton. Th(*y can also he constrnct(‘d from 
j)aper fold(Ml in a strip five* inches wide ami fiftecm indues long, this to he 
enveloped in a towel and then rolled u]) in oval form of the sanu* diim nsions 
already given. In this inhaler, ordinary ahsorlnMit cotton or ganz(* is pla(*(‘d and 
it is ])inned together at. the to]), in this way forming a truiK'ated cone. The in- 
haler is ])laced over th(‘ nose of tlu^ patient and tin* llnid is |)onr(‘d into tla^ 
inhaler Irom above, or from helow, either directly into th(^ cone or through some 
apparatus leading to it. 

Ether is also given hy the drop m(*thod through a special or a. chloi’oforni 
inhaler, a })rocess which tak(*s a longer time, hut which is considered safer for 
th(j j)atient, as he do(;s not receive such a largo dose suddenly. 

Chloroform is administered hy the drop method. The? chloroform iidial(*r 
is spoon-sha])ed, made of a wire frame cov(*red with ganzti or tliinnd, and the 
litpiid is dropped upon it very miurh as in tin* last method descrih(*d for the 
administration of ether. 

f)f the two anesthetics, ether is safer on account of Ix^ing a heart stimidant, 
although it is supposed to he contraindicated in dis(*as(\s of the* kidney, in which 
case, chloroform is consid(*red advisahle. The lathn* is, howev(*r, a cardiac 
de|)ressant, and many deaths have occurred from its ns(*. In a large* operative 
service covcjring many y(*ars and many urological operations, I have never had 
a death that 1 could ascribe directly to ether. 

3.50 
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Nitrous oxid is of value for examinations in urology and is also used for 
brief operations, although patients can and have l)cen kept under its iiiflueuce 
for an hour or more. The gas is contained in a cylinder in a compressed form, 
from which it escapes, on the turn of the valve, into a colla])se(l rnblx*!’ balloon. 
Wh(*n this is filled, the gas slowly i)asses through the inhal(*r and is breathed in 
by the ])alient. It is iIk^ safest of all anesllielics. It can he taken on a full or 
an em])ty stomach. No pre])arati()n for the anesllu^lic is r(‘(]uired. Th(*r(‘ are 
no toxic symptoms following, such as vomiting aial naus(‘a. It may be (*on- 
sidered harndess. 

Dr. (/. S. McNeille, the dentist at Cooper Union, who lias had unusual 
(?xperi(Mi(*e with this variety of anesthesia, in speaking of its aclion as an an(‘s- 
thetic, says: All statements in ndation to this matter can only he a])])roxinial(*. 
In this office W(^ have given it 250, ()()() tim(‘s since^ IStJo wilh no deaths. Very 
f(*w d(‘aths in nitrous-oxid anesthesia hav(» been re|)orl(‘d, and those usually 
cauK^ from asphyxia. We have never had a <l(‘ath during an an(‘sth(‘sia. As to 
the advisability of administering the gas on a full or an cmipty stomach, I would 
say that, in my (‘xpeudemee jialients have nevtu* voniil(‘d during an an(‘sthesia if 
th(j o]uu’ator or his assistant ladd the chin well down on tlu^ (diest of tlu* patient 
and thus lc‘t the* saliva run forward. 1 also find that the ]>ati(‘nts who como 
wilh an eni|)ty stoimudi are the only on(‘s who liavc^ a lu^adacda* aft(‘r taking gas. 
II<mc<^ I am in the habit of advising them to lak(‘ a light rc^past before the o])(‘r- 
ation. As far as the tiiiK" during which W(' can keep tluj patient under gas is 
con('(u*ned, I would say that I have kept a jiatient under gas for a snrg(‘on for 
two and a half hours without intermission. The* ])rincij)al thing in ktH-ping 
a ])ati(*nt. under prolonged gas anesthesia is to watch the* respiration and to give 
the gas so slowly as to ])rev(‘nt the system from being crowdcMl with the va])or. 

“As long as the rat(‘ of resiiiration is satisfactory, in fact as long as tlu* ])atient 
is breathing, I do not care what the i)uls(* may be* doing. A man who knows 
liow to give gas, will raredy ])rodu(*e the slightest d(\gT(‘(^ of as])liyxia. Should 
marked asjihyxia occur, then artificial respiration must iinnu‘diat(dy be appli(‘d. 
As a rubs the ])atient recov(‘rs iii from a half to two minute's, but it may be 
ne(*(vssary to cemtinue for a longer time. I believe' that the stage of excitenumt 
in gas anestlu'sia is ])reHluex'd by a toe) rapiel administration e>f the gas, and that 
in giving e'ther, this stages is the* more se*V(*re and viole*nt, the more \ve crowel 
tliej aiK'sthetic in the' first stage. The usual time' tor ])roelue*ing a nare*osis few 
a te^oth extractie)!! is onei minute, Tn aelministe*ring gas, we^ are guide'd jmre'ly 
by the> ])hysiole)gijcal effee*ts anel not by the ])ressure indie*ator on tlie re*se»rvoir.' ’ 

The iiicre'asing pe)pularity e)f nitrous-oxiel gas as a general anc'sthetic has 
brought al)e)ut its use as a forerunner to ethe'i* and e*hle)rotV)rm in gene'ral anes- 
the'sia, so that now, esi)e'cially in the administration e)f e'the'r, gas is frceiuently 
givem first, which re>nele*rs the^ ])atie'nt unc'e>nse*ie)us in a fe'w se'ce)nels. Then the^ 
ether is e*ontinue'el by pouring it into a separate section e)f the' inhalew made for 
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this purpose, and the patient passes from the influence of one anesthetic to 
that of the other quickly and with but slight disturbance. The method of com- 
bined anesthesia was introduced by Dr. Thomas Bennett, of New York, who bc- 
<‘ame a specialist in tliis branch of work. By his well-devised apparatus and his 
skillful manipulation, he is able to give anesthesia, starting with nitrous-oxid 
gas, contijiuing with elli(»r or chloroform and administering oxygen, if necessary, 
in such a way that the o])(*i’ator feels safe and his com|)osure is never disturbed 
while operating. The result of Dr. Bennett’s pioneer work in combined general 
aiu'sthesia has been the developnunit of anesthesia as a s|)ecialty, which has been 
taken u]j by a number of the younger men thronglioiit tlu^ country. 

The ease of o]^erating uml(‘r nitrous-oxid gas lias been one of the chief in- 
centives to find otlu'r easy methods of using aiu'sthcsia and (‘specially to prodiu^e 
analg(?sia without rendm’ing the ])alient unconscious, a condition which no one 
looks u])on favorably and every patient dreads n(‘arly as miudi as the operation. 
An analg(*sic condition can bo brought about generally and locally by (*(‘rtain 
drugs. Tlu; b(‘st general analgc'sic is sccqxdamin, gen(‘rally s])okeu of as the 
scoj)olamin-mor])hiu injt‘ction; but drugs which r(‘nd(‘r the body analgc'sic arc^ 
rarely tised, as tlnw are consideivd dang(*rous to the life of the iiatient. Local 
analgesia or anestlu.*sia is, therefore, pr(*f(‘rabl(*. 

Spixal Axkstiiksia. — Spinal aiK'sthesia has been us(‘d considerably in the 
surgery of the genital tract, especially in women. Personally, T have nevm* 
used sjiinal anesthesia in urologi(*al o])erations, and, judging from what I have 
obseiv(‘d of its etlect in the hands of other surg(‘ons, 1 do not f(‘(d incliiu'd to 
advocate its use, altliongli (Joodfcdlow, of San Francisco, and Boyd, of Baiiama, 
have found it most satisfactory in their work of jirostatic surgery. 

This method was introdu(.*ed in 1SS.*> by Corning, of New York, and worked 
out by Bier, Quiiudco and Sicard. It (*onsists in the* inject ion of a solution of 
cocaiii (or another an(*sthetic) into the subdural S])acc in the spinal canal. 'Fhe 
etlect of this is to render the entire lower part of lh(‘ body anesthetic through 
the action of the drug u])on the s])inal nerve roots in the canda e(]uina. 

The puncture is nia<le Avitli a long strong hypoderinici n(‘edle beneath tluj 
second lumbar vert(?bra (in children, tlie third ) a litth* to one side of tli(‘ m(*dian 
liiK?. The j)ati(!nt lies on his sid(? with l(*gs drawn up. The skin is disinfe(‘t(*(l 
as for an operation; then it is anesthetized with a O.l-pcuMuuit solution of coca in, 
or with the ethyl-chlorid spray. The needle*, syringe and solution are sterilized. 
The dose of cocain is 0.01 to 0.02 gram in a syringeful of physiological salt solu- 
tion with one drop of adrenalin. The necMlle is first introclimed and a suffi- 
cient amount of spinal fluid allow(Ml to escajx*. The syringe is then attached 
and the solution is slowly injected. The iietMlle is Avithdrawn and the punc- 
ture closed Avith y)laster. Anesthesia occurs in ten minutes. 

Local Anesthesia. — Local anesthesia occupies a very important position in 
urology, as it renders the examination and treatment y^aiidess in many cases, 
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and operations can be performed witbolit pain, or with a ininimnm amount 
of suffering. 

The methods of aj)plying local anesthesia are by freezing; by application 
to the mucous membrane or skin; by intra- or hypodermic injections or infil- 
trations; and by inje(ttions into the urethra, bladder and tunica vaginalis. 

Fkkkzino irprmoDS. — Freezing met hods have been popular since the intro- 
duction of the ether spray by Ivichardsou in 180(). In the following year, Koth- 
eustein introduced the ethyl-chlorid spray, which su])j)lanted it and has been 
extensiv(‘ly used in minor surgery. 

Ethyl chlorid is a (colorless licpiid which is sold in glass tubes provided with 
a stopcock. When gras])ed in the hand and the valve is opened, the warmth 
of the hand suffices to vajwize the fluid. The tube is held at a distance 
of ten to fifteen inches (25 to 40 c.in.) from the s])Ot to be operated, the fine 
s|)ray striking the surface*, giving it a frosty a])i)earancc when it is frozen and 
anestlietiz(*d, 

A number of other fr(*(*zing substances have lx*(*n introduced since ethyl 
chlori<I, I)ut this is as effec'tive as any of the n(*w(U’ ])re])arations. The spray 
must bo intcrrupt(*d Avhen fr(*ezing takes ])lace, as permanent damagi*. to the 
tissue's may be brought about by prolonged freezing. Personally, I rarely use 
tluj fr(*ezing method, as it is not as practical, nor as far reaching as other local 
aiK^sthetics. 

Tup: Am»LiCATiOi’sr on Ix.tkctiox of Ankstiiftto Soli'tioxs. — Cocatn. — 
f)f the large* number of anesthetic drugs now knoAvn, the jireforable one in 
routiiKi work is cocain. (\)cain is an alkaloid from the* l(*aves of the coca plant. 
The salt used in local anesthesia is cocain hydrochlorate and is spoken of in 
this chapter as cocain. It is a white crystalline powder, soluble in water and 
alcohol. It has an anesth(*tizing jiower when placed u])on mucous or serous 
menibran(*s or wh(»n inj(*cted into the tissues, which was first discovered by 
Koll(*r, of New York, who utilized it in anesthetizing the eye in his operations 
on that organ. It ])aralvzes the nerve terminals of th(^ scuisorv n(*rves in tlu? 
skin, the subcutan(*ous and other tissues, and also jiaralyzi's, in a less marked 
d(*gTe(^, the motor j)eri|;h(*ral nerves. 

Domfje of iU)cain. — Tin* dose of cocain internally is 1 grain (or (» cgm.) ; in- 
j(*ct(*d intradermically, or into the dee])er tissues, the dose is from I to 2 grains 
(or (I to 12 cgm. ) ; while, on the skin or mucous membrane or the external 
genitals, G grains (or iJG cgm.) or more can bo used. 

The dose according to the strength of the solution is as follows: Of a 10-per- 
cent solution, <lroi)s 10 are used; of a 4-])er-c(‘nt solution, dro])s 25; of a 2-per- 
cent sojiition, dro])s 50; and of a 1-per-cent solution, drops 100. 

The quantity generally used in this country for un^hral and bladder injec- 
tions is I ounce of a l-])er-cent solution, ('’hismore, of San Francisco, used in 
his office practice for several years a 3-per-cent solution, of which he was in the 
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habit of injecting 3 ounces into the bladders of his patients as a matter of rou- 
tine in crushing vesical calculi. 

Method of Administralioiu — In the hospital, for intradcrmic injections, we 
use Bodinc’s tubes put up by Squibb, each tube containing 1 grain of sterilized 
cocain and a certain ainonnt of salt. The solution is made by breaking tl:e 
tubc^ and adding its contents to 1 ounce of sterihi water. The proportion of 
salt in the tube is sutRcient to make a solution corres])onding to 1 grain of cocain 
in 1 ounce of normal salt solution. We can, therefore, sec that: 

Tube 1 (gr. 1), added to water 1 ounce, makes a 1 : 500 or ^ of 1-pcr-ccnt 
solution; the strength and dose for intradermic injections. 

T\d)e 1 (gr. 1), added to water 2 ounces, equals a 1 : 1,000 or -jV of 1 -per- 
cent solution; to be used for injections into the deeper tissues. 

For urethra and bladder solutions i <>f l-]>er-c(?nt strength is used. Tt, there- 
fore, follows that : 

Tubes 5 in iiund)er (grs. 5), added to 2 ounces of water, mak(‘S a 1 : 200 or 
^-per-cent solution. 

(jonerally, however, the tablets of cocain are used for preparing these solu- 
tions, esj)ecially in all ex])loratory ami cystoscopic work. Five ^-grain cocain 
tablets to 1 ounce of water, would make a 1 : 200 solution, or .] jxu* ccuit. Pow- 
ders of similar strength can be used in place of tulx'S or tab- 
lets in making these solutions. 

{Sterilization of Cocain Solutions . — Tn the Sqnibb’s tubes, 
the cont(*nts inv sterile, and it is sim])ly nec(*ssary to break tin? 
tube, letting the ])owder fall into the sterile water. Aftc»r 
making solutions from tabl(‘ts or ]Mnvder, they should be ludd 
over a flame and brought to a boil onc(», as jmdonged Ixuling 
weakens the solution. The solution should be freshly made Ix*- 
forc ojierating, as cocain solutions spoil quickly. Facli ]x>wd(‘r 
of cocain can contain incorporated in it the ]>roportion of salt 
sufficient to make a solution, corresponding to 1 grain 
of cocain in an ounce of normal salt solution for a I-of-1- 
jx‘r-cent solution, or by adding 5 grains to 2 ounces of 
water a 1:200 solution will Ix^ obtained. 

The syringe used for intradermic and deeper injec- 
tions is one liolding either 5 c.c. or 10 c.c. of the solu- 
tion. The barrel and jiiston are both ma<le of glass. 
Both the syringe and needles are sterilized l)y boiling. Tin? syringe with a 
fingcir brace is preferable. The needle and syringe? slK)nld have? a sim])le soe*ket 
joint. For infiltration work, necelles bent at right angk?s to the barrels are 
use^ful (Fig. 2fil). 

Technique of Injection: Intradermic and Svhdermic. — The syringe shemlel 
be held with the thumb on the pistem, and the first anel seconel fingers sliould l)e 



Fio. 261 . — Stringb for 
Local Anesthesia. 
Xe<;dlo bcjnt at right 
angles. 
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on the cross piece of the barrel. (See Fig. 262.) Care should be taken that the 
pressure is used only in the axis of the instrument with a free Avrist, so as 
not to break the needle. 

A method at our disposal for incising or excising dis(?ased, inflamed or 
suppurating tissues is, first, to isolate this area by surrounding it with an anes- 



Fig. 262. — Method of Holding the Syringe. 

thetized region carefully mapped out; 
second, to anestlielize a strip of skin 
and thou gradually work d(‘e])er, to 
render aiu'slhetic all tin? tissues to be 
included in tlie fiedd of operation. 

The first ])rinci])le to bo observed 
is that th(^ lUM'dle should not be ])ushed 
forward or nMiitroduced, sav(i through 
an alr(‘adv anesth(‘tized fiehl. 

Th(i skin and snbciilaneous tissue 
is best anesthetized by the following 
niethod (Fig. 26o). The needle is 
pushed info the skin (not subeutane- 
ouslv) just far enough to cover the bev( 
j)li(‘d to th(^ ])ist(ni and a small while v 
skin anesthetic. TIk* needle is withdni 



Fig. 263. — Method of MakinCi the Blebs in 
Intuadermio Injections. A shows the punc- 
ture of the first bleb. Thi' crosses (x) show the 
introduction of the needle for the succeeding 
blebs. Only the first puncture is felt. 

[fled point. Then a little ])ressure is ap- 
dieal or bleb is raised which rcuKhu’S the 
wii and the j)oint is now reintroduced at 


the distal margin of the bleb where a new bhd) adjacent t<^ the first is made. 


continuing in this way until a strip of anesthetized skin 


is obtained for an 


incision. 


If a larger area of skin is to be anesthetized, we can us(» a modification of 
Keel us and Schloich’s infiltration metluHls on the* ground that, if the subcu- 
taneous tissue under an area of skin be anesthetized, the surface will also be- 


come anesthetic after a few minutes. Two points at o]>])osite side's of the area 
are marked on the skin by raising blebs (Fig. 204). From these points, a 
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long needle is introduced in a radiating direction into the subentaneous tis-. 
sue, injecting cocain always ahead of the needles and following with the 
point. The diagram sliows how the area is covered subcutaneously. After 

a few minutes, the entire skin surface over 
this area is anesthetized, whicli is espe- 
cially ap]dicahle in excising ulcerated or 
diseased lesions of the skin, and in obtain- 
ing skin grafts. Other forms, as the oval 
or the diamond, can he injected in a simi- 
lar way, de]KUiding on I lie shajie and loca- 
tion of the area to he operated. 

When it is desired to cocainize a sec- 
tion of skin and a mass of tissue beneath 
it, the oval or diamond may lirst be 
marked out by four bh'hs. TIkui the co- 
cain is injected (l(‘e])ly into th(‘, tissues to 
the d(‘pth to which it is thought that the 
operation will extend, and whih? proceed- 
ing with the operation, an inj(M*tion can be made from time to time into the 
deeper tissues to be invaded. Tt is well to remember that I ; 500 solution is 
used intradermically and 1 : 1,000 subderm ically. 

The o]X)rations that are jierformed under cocain are usually those of a minor 
type, although many of a major nature are eciually successful. It is jirincipally 
indicated in circumcision, nieatotomy, internal unMhrotoiny, extc*rnal urethrot- 
omy, vesical litholorny and op(?ration on any suj)])urative condition from the 
external urinary meatus to the mouths of the m’cters. 

In kidney w(n’k, with the excejitiou of cases of perin(?])hritic absc(\ss, a gen- 
eral anesthetic should be used. It is very <litKcult to keej) the parts sufficiently 
relaxed under cocain anesthesia to deliver a kidia^y, unless it is very small or 
freely movable. I will take uj) the techniipie of local cocain anesth(\sia more? in 
detail under the operations in which it is used. 

Cocain Voisonimj. — (^x*ain jioisoning is usually manifested suddcmly l)y ah 
attack of vertigo. Often there is a ])artial or actual (*olIapse, irregular, weak or 
fluttering pulse, ami cold perspiration on the surface of the body. The? attack 
may be follow(*d or accompanied by vomiting; sometimes sym^ope occurs and 
may last for a few minutes. 

In a certain class of cas(»s, there is a feeling of elicitation, the result of irrita- 
tion l)y the drug of the brain cortex. It resembli?s somewhat the jieriod of 
exiritcmient of chloroform anesthesia, excepting that consciousness is not so 
decjdy afTi*cted. The patient becomes e.xcited, noisy, laughing and chattering 
in incoh<*rent delirium. There is fref|uently dryness of the throat, a heavy 
feeling over tbe heart and disturbances of sensation, as a tingling or numbness 



Fig. 264. — The Srnc^UTANEors Method of 
Anesthetizing an Area to be Operated 
Upon. Nuiiibora 1 and 2 show tlie points 
at whirh tlie needles are introduced in ra- 
diatiiu! lines. 
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of the limbs, or tlio loss of sens(j of sight or lioariiig. 1'lio pupils may become 
widely dilated and insensible to light. Somelimes tlierc^ is twitching of the 
muscles, or loss of reflexes, while in fatal cases there is usually coma and death 
due to paralysis of the res])iratory system. 

Vrevcnlive and Palliaiice Treatment of Cocain Poimonlnfj . — Wo should 
always be on our guard against poisoning, as cases have been r(»j)orted in which 
slightly over oikj grain used hypodermically or inj(»cted into the serous and 
mucous cavities has proved fatal. The following precautions are recommended 
by Reel us: 

The ]mtieut should lie horizontally Avhilc being cocainized and should re- 
main in this i)ositioii from twenty minutes to three hours, according to the grav- 
ity of the case. Refoi’e th(‘ injections are nnulc, the part should ho. cc)mj)r(?ssed 
by a band above th(^ lo(*ality to lK^ anesthetized, iuiid this compression should con- 
tinue for a half hour after the operation. 

If sym|)toms of cocain poisoning come on at any tinu?, the j^atient should 
b(*, mad(^ to lie flat; the heart should be stimulated by injections of strychnin, 
digitalis or atropin, one or all, according to the j)ulse; Ix^sides which, friction of 
the body and the extremities should \k^ resorted to. Arliflcial respiration may 
be needed if breathing tlireatens to stoj). l)ro])S of amyl nitrate should b(i imme- 
diat<‘ly use<l if at hand. In case the trouble is due to a solution in the bladder, 
tlu^ viscus should be em|)ti(Ml and washed with saline solution. If then; are con- 
vulsions, ether inhalations are indicated. 

In conclusion, I will say that in all uncomplicated <*ases of urethral surgery 
and in cases of vesi('al calculus, cocain can boused; but it is important to have 
an assistant to give the injections and inflltrations, who is accustnmed to the tcch- 
ni(]U(; of tlu; administration. For ])rostatectoniies, (*xtir])ation of vesical tumors, 
iu*])hr(»toniies and nephrectomies, it is-iniportant to have a special anesthetist of 
the high(*st possible grade; if the; op(*rator desires to feel at ease during the oper- 
ation, as in that latter group of cases in my practice, the hemorrhages are often 
alarming. 
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DISEASES OF METAHOLISM 

URICACIDEMIA 

URrcA<"TT>KM lA IS lli(' CMnulitioii in which an excess of nric acid in tlie hlood 
is characterized hy various nervous syiui)ioiiis and freiiut*ntly by the local 
phenoiiieiia known as gout. 

This docs not iiK^an tliat an excess «)f uric* a(*id in th(3 urine as shown by 
its analysis indicates the uric-acid diathesis or gout, as is su})j)osed by many. 
These conditions are the result of uric acid retained in the blcKxl and tissues, 
and not of that eliminated with the urine. It may b(‘ said, and at times it is 
no doubt true, that the amount cjf uric acid and urat(*s contained in the urine 
is ill proportion to that retaiiu'd in thcj body. 

The formation of uric acid in the body and its rol(» in disease are still sub- 
jects of discussion. Eormerly it was thought that uric acid was a ))roduct of 
nitrogenous change's, an intermediate betwc'cn thc' foodstuiVs and the* Jiual 
product of urea. It is thought at present that uric acid is feu’med l)y oxidation 
of nucleic acid and that foods rich in nuclei, such as m(*ats, give rise to iti 
formation and elimination in large quantiti(*s. It is im])ossibl(^ to know, how- 
ever, wlietlier or not uric acid is also d(*rivc»d from sonuj other constitia'iit of 
the food. Excessive accumulation of uric aci<l in the blood and tissues is more 
frequently the result of imperfect elimination than of increas(*d formation. 
Pric acid is a very insoluble substance and a slight (h'crease in the alkalinity 
of the blood may cause its r(;tention and accumulation in tlu? tissues. We hold 
at present that uric acid is not formed in the kidney, but in the tissues, in thc 
liver and in thc spleen. 

The normal amount of uric acid in the uriiu* is from 0.4 to 0.52 grams (G 
to 8 grains) in tw(*nty-four hours. 

The proportif)!! of uric a('id to urea is as I to 45. 

A deposit of uric acid and urates in thc uriiu* do(‘s not necessarily indicate 
an excess of Viric acid. Such a deposit may occur on cooling, as the n'sult of 
acid ferm(*ntation. Erines of high acidity may deposit uric acid, irrespective 
of the aV)solute (piantity of thc latter in the specimen. Whether uric acid is 
really increased or not, we can only know by quantitative analysis. 

l^ric acid is hicrmaed in the urine by an abundant meat di('t, containing 
358 
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Tinurli nuclear substance and by a sedentary life, often the use of tea and coffee, 
certain drugs, as the salicylates and also in the following diseases: 

1. In acute fevers and in most acute diseases. 

2. After an attack of rheumatism and gout, when normal elimination has 
b(»en reestablished. 

In diseases of the lungs and heart accompanied by diminished oxida- 
tion (pneumonia, hydrothorax, chronic heart diseases). 

4. In large abdominal tumors, ascites, res])iratory insufficiency. 

f). In diseases of the liv(»r and spleen. 

G. In perni(dous anemia and leukemia, due to the destruction of the nuclei 
of the leucocytes. 

7. Ill diabetes nielli tus. 

Trie acid is diminished in the urine by a vegetable diet ; after a diet of milk, 
eggs and dairy products; after eat ing ch(*rries and similar fruits. 

It is also diminished in chronic diseases of the kidney and in other condi- 
tions, with a decriiase in the amount of urea; in gout, during acute attacks and 
in chronic wasting diseases. 

Symptoms. — rricacuMemia is clinically characterized by a certain group of 
symptoms, sometinu^s spoken of as the gouty state. 

Heredity jdays an important part, and in many families various manifesta- 
tions may bo of fre(iuent occurrence. 

Ill addition to attacks of gout pro])er, a tendency to uric-acid diathesis may 
h(^ r(‘sponsible for more or less fre<iuent attacks of headaches, neuralgias, sciatica, 
biliousness, affc*ctions of the skin, such as eczema, etc. 

Later in life, aft(U’ the prevalence for many years of uricacidemia, the 
mor(» s(»rious results of the disorder Ix'come evident. Arteriosclerosis frequently 
<lev(‘lo])s, leading to a fatal termination by nephritis, apoplexy, or aneurysm. 

Tlu^ presence in tlu* urine of an excessive amount of uric acid in crystalline 
form often acts as an irritant to the genito-urinary tract and always renders the 
])atient liabl(^ to renal or vesical calculus. 

Treatment. — In the treatment of uricacidemia, the fact that gluttony and 
(M*rors in diet are tin* most fre(]uent etiologic factors must be constantly kiqit in 
mind. Tlu^ daily amount of meat and fat-producing foods must be reduced, and 
a vegetable diet substituted. Alcohol must be interdicted altogether. Elimina- 
tion should be favored by the free use of mineral waters, such as Apollinaris, 
Vichy, Selters, as well as by gymnastics and outdoor exercise. 

The long list of useful therapeutic agents includes the lithium salts, col- 
chicum, uricidin, pijnu'azin, the salicylates, etc. 

TTinc-Arin dtkt 

Avoid. — Tlisqiu*, cream and tomato soup; corned, dried, smoked, canned, 
preserved or fried meats or tish. Tongue, ham, veal, ])ork, turkey, beef, lob- 
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stcrs and crabs. ITiplily sjiiccd sauces and pep])c*rs. Hot rolls, cfates of all 
kinds ; all cereals, as oatnieal, hominy, etc. ; sirups, sweets of all kinds ; every- 
thing made from corn; potatoes, or vegetables rich in sugar, as beets. (Just suf- 
ficient sugar to sweeten coffee can be used.) Strawberries, bananas and melons. 

S])irits — brandy, whisky, gin and rum; good whisky is the least injurious, 
taken with meals and well diluted with water. One or two S(?otch whiskies a 
day, well diluted, can be taken with meals or after them, if the patient is below 
par; or a glass of claret with the meal. Heavy wines, also cham])agne, ]hir- 
gundy, beers and ales. 

^Iav Kat. — Oysters and, clams, consomme and thin soujis (without tomato), 
fish, beef, lamb and chicken, roasted, boiled or broiled, never fried. Salads 
of lettuce, roniaine and chicory, with French dressing, consisting of four parts 
of oil to one of Tarragon vinegar, salt and white ])ep[)(ir. Dry toast and light, 
unsweetened, dry bread. Green string b(‘ans and peas; spinach occasionally; 
cauliflower and Brussels sprouts, if th(‘y can be digeshMl. Apple at lunch and 
grape fruit for breakfast, without sugar, are the? l(‘ast harmful, although no 
fruits are necessary. Lemon is the least harmful. 

X. B. — Xo tea. Goffec Avith hot milk for breakfast. 

Wafer Did . — One glass of water on arising; (nu* glass at lunch; one glass 
at dinner; one between meals; one on retiring. Small cup of mild, black coffee 
may be taken after lunch or dinner. 

Diktariks. — The following is the dietary which Sir II. Thompson recom- 
mends in calculous affections: 

‘‘ Fish in all forms, exc(*pt those containing much fatty matter — i. e., her- 
rings, mackerel, e(*ls and the thin ])art of salmon. Game in all forms. 
Poultry. L(*an meat in moderate (piantity. Preparations of gelatin, savory 
jelly, or j(dly agreeably flav<u’ed, but unsweetened. Butter in moderati<ni (this 
is the only direct form of fat a<lmitted, fat in some ft)rm being m^cessary). An 
egg or two on account of their usefulness in all cooking o])erations. (The ob- 
jection to eggs aj»|)lies only to tlie yolks.) Milk in strict mod(‘ration, and only 
with tea, coffee or cocoa. It is very undesirable and noxious in large quantity, 
as it contains a large proportion of fat and sugar, and its casein is digesttMl with 
difficulty. It is less objectionahle when thoroughly skimmed. AVell-made whole- 
meal brcfad. Oatmeal. l\*arl barley. Macaroni and otluir Italian past(‘s. 
Some coarse m(»al is needed to act as an aperient and ])revent constipation. 
AVhole -meal bn^ad is improved in flavor and texture by an admixture of fine 
(not coarse) Scotch oatiii(?al, in the proportion of about one quarter to one third 
of the? wheat nunil employed. 

“ Dry haricots and lentils are most nutritive vegotabh^s, and should be 
taken made into jyurhs. They are digested, with ease and contain much nutri- 
tious matter, llicc, sago, tapioca and arrowroot arc all useful if treated as 
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savory dishes, and not as sweets. Fresh green vegetables are especially good. 
Fresh gr(*en peas and broad beans, well masticated. Inglit salads are pcrinis- 
siblc to persons who digest them easily, but they must not lui taken by those 
who digest them with difficulty. Celery, sea kale, asj)aragiis, tomato(*s, potatoes 
and artichokes anj all permitted ; so also are aj)ples, roasled or baked, without 
added sugar. 

The following are to be avoided : Khiibarb, gooseberries, currants, strawber- 
ries, raspberries, grapes, plums, pears and all sweet fruit:, fresh or preserved. 
Saccharin may be substituted for sugar.” 

INDICANURIA 

The urine oft(‘n contains substances, not necessarily indicative of very great 
dc^partures from health, but rather to b(^ coiLsidered as danger signals, not to 
he ignored altogether, ^riius, it may contain those known as chroniogeiis, 
that is to say, bodies which do not of themselves color- the uriiu?, but subse- 
(]U(*ntly dev(*lop a characteristic color under sp(*cial conditions, either on stand- 
ing or on the addition of agents that cause oxidation. 

^ Jndican may be delined as the chromogen of indigo blue. Tt arises from 
the absorption on the ])art of the int(‘stinal canal of the parent substance, indol, 
M'hicli itself results from the decomposition of proteids. 

In the human intestine in health, indol is formed in small amounts. It is one 
of the ])roducts of the bacterial putrefaction of albuminous compounds, and is 
j)hysiologically increased on a di(;t rich in meats or animal food, containing a large 
proportion of prot(*id. The indol thus absorb(*d by the int(‘stine becomes in tlu? 
tissues through oxidation a new substance, iiidoxyl, which is excret(‘d in the urine, 
as a rule in conjiigatiou with suljdiuric acid — as indoxyl-sodium or potassium 
sulphate — and also it; is found in small proportion as indoxyl-glycuronic acid. 

Pathological Indicanuria. — The clinical imi)ortancc of the presence of a 
large? ])roportion of indican in the urine has Ikh'II exaggerated by some, but is 
more apt to be underrated. Tts significance in the? light of re'cemt researches can 
s(*ar(i(*ly l)e doubted. It affords valuable evidence of excessive proteid dcconi- 
])osition in the pre‘S(*nco of bacteria; these are the agents of processes of putre- 
faction that l(*ad to disturbance's in the liver, to the various forms of gastritis, 
to consti])ation and diarrh(?a and those procc'sses of putred’action and fermenta- 
tion gath(*r(*d loosely into the geuicral idea of ‘‘ toxemia and autointoxication.” 

Kxpe'rience shows that an increased out})ut of indican is observed in cases 
of intestinal obstruction, associated with atony and with a deficiency of acid in 
the gastric juice, and in not a few inte'stinal dis(^rders dependent on a dimin- 
ished flow of bile. According to Simon, the deficiency of hydrochloric acid in 
the stomach is intimately associated with the development of indican. Thus, 
indicanuria occurs frequently in carcinoma of , the stomach, in subacute and 
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chronic gastritis and in those forms of dyspepsia where the motor power of 
the stomach is impaired. It is also present in typlioid fever. 

Examples of excessive albnminons putrefaction and of the bacterial activ- 
ity leading to the formation of large amounts of indican in conditions to be jnet 
with elsewhere than in the alimentary tract, are afforded by cases of putrid 
empy(‘ma, fetid bronchitis and [)ulnionary gangrene, the importance of which 
has been fully set forth by Von daksch. 

Symptoms. — Tlu^ symjjtoms of indicanuria are various, and arc in many 
cases difficult to trace to their true relation with the output of indol. 

In general, it may b(» said that indicanuria is commonly associated with gas- 
tro-intestinal disorders marked by flatulence — the sign of bacterial growth — 
and of the nondigestion of fats, prominently disclosed by alternating attacks of 
constipation and diarrliea. A long train of symptoms, nervous, hepatic and 
renal, take their (U’igin in putrefying ])rocesses in the intestine, which at the 
same time give rise to the ])r(‘scnce in the urine of indigo-yielding substancev.-;. 
It becomes nec(‘ssary, therefore, to examine the urine for indican whenever the 
signs of gall-stone disease appear, whenever there is pain or colic, or jaundice; 
and though the mere presence of indican should not be regardcMl as pathogenic, it 
gives a (dew to the nature of the disease and its treatment. Tims, a furred tongiie, 
inj(*ct(»d ey(», loss of a])petito, headacdu', torpor, both mental and bodily, t(mder- 
ness ov(‘r the liv(n* and abdomen, may occur without indicanuria, but th(*y may 
just as well coexist witli it, and such signs should lead us to examine tlie urim;. 

Treatment. — Th(» treatment of indicanuria consists of those remedies whicli 
an; int(»stinal antisejUics and tliosc whidi stimulate bile secretion. Xo single 
drug should be used (continuously, more Ixunffit being derived by using dilfertuit 
members of tluise groups from time to time. 

Salol is the most fnMjuently us(‘d and is given in doses of from to .5 grains 
three times a day after meals, either in tablets or capsules. 

Beta-naphthol and naphthalene come next in efficiency and are given in doses 
of 2 to .5 grains in caj)sules three times a day, after meals. Sodium iodid is use- 
ful in cas(^s in wljich th(*re an* accompanying mervous symptoms, 10 to 15 grains 
in solution being given thnx; times a day after m(*als. Sodium benzoate is also 
valuable as a remedy and is given in doses of 10 to 20 grains in (capsules or solu- 
tion after meals. In cases of hyperacidity due to intestinal fermentation, 
sodium bicarbonate is of value, 10 to ;]() grains being given in solution or capsule 
after each meal. Of the remedies used when fernujutation or putrefactiem is 
due to an insufficient flow of bih*, the glycholate and taurocholate of sodium 
are useful. They may be given in capsules, to 4 grains in a capsule, after 
meals, or every thr(*e to four hours during the day. Phenolphthalein has of 
late be(;n used wh(*n indicanuria is ass(xdatcd with constipation, as it acts as a 
cholagogue and laxative. It is given in capsules or tablets, in doses of from 5 to 
iff) grains, before retiring. 
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OXALURIA 

Oxahiria means the presence of an excessive amount of oxalate of calcium 
in tlie urine. When found occasionally in moderate (piantity, these crystals are 
of no clinical significance, as they may appear under normal conditions after 
eating’ fruits and vcgetabh^s containing comparatively large amounts of oxalic 
acid, such as rhubarb, tomatoes, spinach, cabbage, turnips and sorrel. 

Oxalic acid is a product that is formed as an intermediate step in the com- 
bustion proc(»ss, and counts bc^tween urea and uric acid in the series. It is found 
in very small quantities in normal urine in the form of calcium oxalate, but it is 
contained in normal specimens occasionally only, aft(?r the? urine* has been left 
standing for a time. 

Urine containing numerous crystals of calcium oxalate for any length of 
time is not; the urine of a healthy individual, and the condition is one that 
should b(* treated. 

Oxaliiria is merely a sym|)tom pointing to a debilitated condition of the 
system. Of the cause of this condition, little is known. CHencrally, oxaliiria is 
associated with conditions of nervous debility, ])(‘rhaps (*s})ecially oftt?n with 
thos(* arising from sexual excesses. This is so freciuently the case, that one 
should always be on the lookout for spermatozoa, if, in examining the urine of 
a nervous individual, calcium oxalate is found. 

Oxaliiria may also giv(3 rise to local irritation in the genito-urinary tract. 
When th(* crystals are formed in the kidney as tlu^y vc‘ry fretiuently are, their 
jiassage through the kidney tubules, pelvis and ureters may give rise to lumbar 
jiains or hematuria, or the crystals may collect around epithelial cells and mucus 
and form into concretions in the kidney or renal pelvis, causing renal colic, or 
they may irritate the bladder and urethra, bringing on frequency of urination. 

The urine in cases of pronounced oxaliiria is of liigh sp(*cilic gravity, often 
reaching 1.040. Even when there arc no subjective symptoms of irritation, the 
microsc(q)ic examination usually shows the presence of red blood corpuscles, 
mucus and epithelia. 

Treatment. — llegulation of tin? di(»t, and exercise, are of the greatest im- 
port aiict*. 

The diet indicated should be one that limits the amounts of all articles con- 
taining large amounts of oxalic acid. Water, weak coflFee and tea an* the most 
suitable drinks. Alcoholic beverages arc not esjiecially forbidden, but should 
be taken in moderation. 

in order to dilute the urine, the patient should drink water freely. The 
carbonated alkaline waters, such as Apollinaris, are especially useful. Many 
authors, as Klemperer, Tritchler and others favor the bitter waters containing 
magnesia, such as Eriedrichshall, llunyadi, etc. 

Some cases are greatly benefited by the administration of nitromuriatic acid. 
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DIKT IN OXALURIA 

From tlie following list of foods, a diet suitable fur ])atients having oxaluria 
may be selected: — ■ 

Foods Permitted. — Clams and oyslons, consomme, and thin soups without’ 
tomatoes, all kinds of meat and fish (baked, boiled or broiled), stale bread and 
toast. Vcyctahles: Fresh string and lima beans, green peas, lettuce, chicory and 
romaine salads; later on, Brussels sjnouts and cauliflower may be added. 
Fruits: Ap])les are for lunch, peaches or grape fruit without sugar are the l(?ast 
harmful for breakfast in moderation. Cereals: Oatmeal, well cooked, may be 
taken in small quantities. 

Foods Forbidden. — All vegetables not mentioned in foregoing list; espe- 
cially injurious arc potatoes, tomatoes, spinach, rhubarb, beets, turni})s, dried 
beans. Fruits: Strawberries, plums, figs. All sxra^ts arc interdicted. Meats: 
All glands such as pancreas, thymus, liver and kidneys, on account of the many 
nucleins contained therein. 

EXTRA DIET IN OXALURIA 

A More Ilifjid Diet Corerimj a IjOUfjer Period 

First Week. — As jiurely nitrogenous as ])ossible, may takij milk, nujat 
(boiled, broil(*d or roasted), fish, eggs once a day. Xothing fri(‘d, ))ickled, 
salted or caimed, or preserved in any way. Should drink pure water, at 
least three quarts a day. Nothing to be taken except those things men- 
tioned. 

Second Week. — To above may lu? aihhul cucumbers, cel(‘ry, leltiice and 
asparagus. 

Third Week. — To above may lui a<lded raw oysters, oyster broth, yreen 
peas, slriufj beans, any broth or variety of clear souj). 

Fourth Week. — ( irapci fruit, lemons and cauliHow(»r may Ikj added, ])ears, 
peaches, baked ap|)les, graiies in moderation, melons, well-cooked oatmeal in 
small amount and well-toasted or stale wheat bread. 

Interdicted. — Potatoes, spinach, rhubarb, bidets, turniiis, dried beans, to- 
matoes, strawberries, plums, figs, or sweets added to the above. 

DIABETES AND GLYCOSURIA 

General Consideration 

Diabetes and glyifosuria are discussed together in this chapter because they 
are so fr(i(|uently confused with one another, owing to the fact that, in diabetes 
mellitus, glycosuria is present. 



DIABETES AND GLYCOSURIA 365 

Diabetes. — ^Diabetes is a disorder of the body metabolism, characrtcrized by 
the j)asaing of excessive quantities of urine. There are two forms of diabetes: 
Diabetes mellitus and diabetes insipidus. 

Diabetes mellitus is the most important form. In addition to the polyuria 
and the intense thirst which characterizes both foriiis of diabct(*s, we liave here 
the prcsen(?e of sugar in the urine. When diabet(^s is spoken of without quali- 
fication, this form is usually referred to. 

Diabetes insipidus is a name ai)i)lied to that form of (liab(*tes which is 
characterized by the passage of abnormally large quantities of normal urine of 
low specific gravity, and by intense thirst. 

Glycosuria. — Glycosuria means the presence of sugar in the urine, from any 
cause, in excess of 0.1 })er cent. 

There are three varieties of glycosuria: (1) 'J'he alimentary, (2) the toxic, 
(il) the diabetic. 

Alimentary fjlycosuria occurs in healthy indivi<luals in C(»rtain disturbed 
conditions of digestion and (dimination; also in diseases of the liver and of th(^ 
brain, especially when tlu* latter affects the fourth ventricle; in goiter and after 
injnri(?s. Alimentary glycosuria may occur after the ingestion of large amounts 
of starch. 

Toxic (jlycosuria occurs in fevers, after drinking large amounts of alcohol 
and after jjoisoning with lead, phosj)horus, morjdiin, atropin, chloral, amyl 
nitrit(?, acetone, carbon dioxid, curar(^ and strychnin. 

J^hloridzin (jlycosuria should be classed under toxic glycosuria. Although 
phloridzin is a glucbsid, the amount of sugar passed after its administration is 
too great to be account(i<l for by that derivable from tlie drug. Phloretin, which 
is a derivative from phloridzin, is free from sugar and jiroduces the same result. 

Diabetic glycosuria constitutes the disease known as diabetes mellitus. 

’ Diabktks Mkm.itus 

Pathology and Etiology. — Tluj pathology an<l (»liology of diabetes, like 
thos(^ of other disordtu’s of metabolism, has not been definitely determined. The 
glycog(mie function of the liver is deranged, and an excess of sugar |)ass(?s into 
the blood and is eliminated with the urine. The bulk of the sugar thus ])assed 
is derived from the carbohydrates in the food ; in severe cases, a certain amount 
of the sugar seems to be the result of metabolism of the pr<»t(*id c(»nstitu(*nts of 
protoplasm. 

The amount of sugar eliminated in diabetes varies considerably. It ranges 
from a mere trace up to ten per cent and evmi twenty per cent; av(‘rage two to 
thr(*e ])er c(mt. The })ercentage of sugar in the urines is by no means an accurate 
index of the severity of the j)athological process. 

The total amount of urine passed also varies greatly. In mild cases, the 
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daily quantity may not exceed six to eight pints; in severe cases, thirty to forty 
pints are often passed. 

The specific gravity is higli, varying according to the saccharine contents 
of tlie urine from 1.025 to l.OfiO. 

Diabetic urine has a sweetisli taste and aromatic odor, increasing or dimin- 
isliing with the amount of sugar. 

Symptoms. — The great prominent general symptom of the dis(»ase is in- 
tense thirst, a largo quantity of water being required to keep the sugar in solu- 
tion. There is also usually a great craving for food ; in sjute of abnormally 
large quantities of nourishment taken and in spite of excellent digestion, the 
patient may lose weight. The skin is dry and harsh, the temperature frequently 
subnormal, the pulse frequent and the tension ineniased. 

Complications. — Serious complications are frequent, such as acute pneu- 
monia, tuberculosis, diabetic tabes, hypochondriasis, cataract, diabetic retinitis, 
impotence; nephritis is quite common, sometimes due to arteriosclerosis, in 
other cases probably the result of the strain on the renal structure from the 
continual passage of abnormal quantities of sugar. 

Prognosis. — Recovery from true diabetes is very rare. In children, the dis- 
ease is especially fatal; so-called galloping cases arc oftem seen which carry the 
young patient off in a few days. With advancing years, the disease runs a 
slower course. During middle life, dial)etes may (^xist for ten or fifteen years 
before the fatal termination. In stout individuals, the jwognosis^ is more favor- 
able than in those of slighter build. 

Unless one of the many serious complications, to which the patient is ex- 
posed, sets in, the disease usually ends with diab(*tic coma. This condition 
closely resembles in its onset uremic coma and, like it, is due to the presence in 
the blood of some toxic agent, which in this case is l)elieved to be ac(?tone. 

Treatment. — The diet and j)ersonal hygiene of the patient are of prime im- 
portance. The patient should live a quiet life, free from excitement and worry. 
He must be scrupulously regular in his habits, taking a moderate amount of 
e.xercise and bathing daily to promote a free action of the skin. T\m regula- 
tion and restriction of the diet is tlie most essential part of the treatment. The 
carbohydrates in the food should be reduced and a carefully arranged diet, with 
due regard for variety, should be given. The substitution of gluten bread for 
ordinary bread and saccharin for sugar, should be a part of the dietary regime. 

Among remedies, opium is the one that has specific influence on tlie progress 
of the disease, (kidein given in one-half-grain doses three times a day, gradu- 
ally increasing to six or eight grains during twenty-four hours, will in the ma- 
jority of cases lessen the amount of sugar in the urine materially. As the* 
amount of sugar diminishes, the opium may be gradually withdrawn. 

Among other useful remedies, we may mention potassium bromid, arsenitta 
of bromin, arsenic, antipyrin, the salicylates, nitroglycerin and strychnin. / 
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DIKT T.IST 

From Friedeniuald and Ruhrali^ Diet in Health and Disease ’’ 

Foods Allowej). — !Meats, eggs, green vegetables, fats. Soaps: (.hieken, 
beef, veal, mutton, oyster, turtle, terrapin, elani broth (])repared without Hour). 
Aleuts: All moats, except liver. Gelatin jellies. Cheese: All varieties, espe- 
cially cream cheese. Fish: All fish, including oysters, clams, terra])iii, lobster, 
shrimp, salt fish. Farinaceous foods: Gluten bread, cakes, biscuits and por- 
ridges, almond cakes and bread, soya bread. Verjelahles: Green vegetabl(*s, 
spinach, lettuce, roinaine, chicory, sorrel, kale, artichokes, endives, pickles, 
cucumbers, cranberries, truflles, mushrooms. Fruits: All acid fruits, sour ap- 
ples, sour cherries, sour oranges, lemons, grape fruit, gooseberries, red currants. 
Nuts: All sorts of oily nuts, such as cocoanut, walnuts, filberts, almonds, butter- 
nuts, pecans, J^razil nuts. Fatty foods: Cream, butter, olive oil, cod-liver oil, 
bone marrow. Drinhs: Tea or coffee without sugar, alkaline mineral waters, 
Ehine wines, claret, Eurgundy, brandy, whisky. 

Foods FouniDDEis. — Sugars, starchy foods (rice), sweets of all kinds, liv(*r. 
Vegetables: Potatoes, turnips, beets, carrots, ])cas, baked beans, cauliflower; also 
sweet fruits, such as dates, grapes, peaches, prunes, bananas, pn^serves and jid- 
lics. Nuts: Peanuts aiid chestnuts. Drinks: Sweet wines, cider, cordials, beer, 
porter. 

PHOSPHATURIA 

This is a condition in which an excess of phosphates Is passetl in the urine. 
Two varieties of phosjduituria can be distinguished, the true and the false. True 
l^hosphaturia de|)ends u])on an absolute increase in the amount of phosphates 
eliminated in tluj urine as determined by ejuantitative analysis. 

A mere de])osit of phosi)hates in the urine immediately on voiding or on 
standing, without a relative increase in the total amount of phosphates, consti- 
tutes false phosphaturia. The clinical diagnosis of true phos])haturia can be 
made only: (1) If there is a quantitative excess of phosphates which is con- 
stant (the normal amount ex(*retcd in tw(mty-four hours does not exc(*ed three 
and a half to four grains). (2) If this excess is not controlled by a change of 
diet, (il) If the dei)osit of phosphates occurs immediately after voiding the 
urine. 

Deposits of phos])hates in the urine may occur within the body in cases of 
inflammation or su])puration of the urinary organs, such as cystitis, pyelitis, 
etc. ; esjxKually when there is a decomposition of the urine within the tract, 
the result of an obstruction, as an enlarged prostate or a stricture. Of course, 
such cases cannot, in any sense, be called true phosphaturia. 

This form of phosphaturia is of special interest to the genito-urinary surgeon 
bn account of the frequent formation of calculi under these conditions. 
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The phosphorus eliminatod with the urine is derived from two sources: 
from the food and from decomposition of the tissues, (‘specially the phosphorus 
coiitaining j)roteids, as well as nuclein and lecithin. 

In the urine, th(^ pliosphorus appears in two forms: (1) As earthy plios- 
phates — calcium and magnesium idiosphates; (2) as alkaline phosphat(‘s — the 
jdiosphates of sodium and potassium. The alkaline ])hosphat(*s are more ahiin- 
daiit, the ]U’ 0 ])ortion being about two to one. 

The earthy phosphat(‘S are h(*?d in solution in the urine by tluvdiacid sodium 
phosphate, to which the acidity of tlui urine is due. 

AVhenever the acidity of the urine is lUMitralized, either before or aftcu* 
voiding, the earthy jdiosphates are j)reci pita ted, but tlu'y (*an r(‘adily he dis- 
solv(‘d by making the urine acid again. 

A vegetable diet, by diininishing the acidity of the urine, will oft(‘n bring 
about this apparemt phospliaturia ; while a nuait diet, on the other hand, will 
decrease or cause th(‘ disapp(‘a ranee of this precipitate of (‘art by ])hosphates by 
increasing lh(‘ acidity of the urine. 

True jdiosphaturia, that is, the condition associated with a more or less con- 
stant relative increase in the amount of phosphorus (‘liniinated, must be classed 
as a disord(‘r of metabolism. A(?cor(ling to L. «T. Teissier, four forms of this 
disease can be distinguish(‘d : 

1. Cas(‘s with ])olyuria and with very pronounced distnrbanct^s of the 
nervous system, Avith or without organic changes in the latt(‘r, 

2. Caseys which arc from the beginning or during the later stages of the 
disease associated Avith fatal allections of the lungs. 

3. Cases in which phospliaturia occurs together or alliM’uati* with gly(?osuria. 

4. Gases which cannot be grou])ed under the for(‘going divisions and which 
alternate Avith oxaluria and uricacidc'inia, shoAving often al.^o a slight albu- 
miiiuria and a (*ertain relation to gouty states. 

Treatment. — Idic treatment of phospliaturia r(*(]uires, first of all, r(‘gnlation 
of the diet and habits of living, Avlu^ther the disord(*r bedongs to the true or false 
variety. Among the remedi(‘s that have b(*en us(‘d succ<‘ssfidly in the control (d 
true phospliaturia, jihosphorus is (‘sp(?cially r(*(!omm(‘nd(*d, also nux vomi(?a 
an<l arseni(*. 

To control phospliaturia of the false vari(*ty, llu* conditions jiroducing it 
must be tr(‘at(*d. Tluu’e may be de(*omposition of tlu^ urine in the urinary 
tract, due to inflammation and obstruction. Many cas(‘s of false phosjihaturia 
simply require a more liberal meat diet; otlu'rs call for mineral acids to cor- 
rect gastric fermentations and disturban(*ea of the digestive function. If the 
]diospliaturia is accompanied by bacteriuria, iirotropin should begi\"en. 

Tlu^ dirt list for a case of phospliaturia may contain meat, eggs, milk, 
cheese, (‘(‘reals' and the h'gumes, Avhereas the ingestion of fresh green vegetables, 
fruit and potatoes, should be restricted. 
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METHODS OF EXAMINING THE KIDNEY 

Tx the eases that we are called iipcm to see, we arc led to suspect the ])res- 
(Mice of a surgical disease of the kidney by certain symptoms, foremost of which 
is a complaint of pain in the loin; second, sym])loms referable to urination or 
the urine voided; and thinl, constitutional symi)toms. 

Paiih is the most im|M^rtant of these troiddes. It may he slight in (*har- 
acter an<l may he presemt constantly or at intervals, or it may come on as a seviu’e 
attack of coli<*. locat(‘d in the loin and extending down the course of the ureder. 

Pain is most common in nmal calculus, especially aft(‘r exertion, although 
it is also prc'seut in varying severity in inovahle kidn(‘y, t\d)erculosis and 
n(»f)liralgic lu'pliritis. 

.Fr(*<|uent ami j)aiufid urination is a bladder sym])tom and rarely oc(*nrs in 
kidney disease, cx(*epiing in renal tuberculosis in easels in which the disease has 
invaded the bladder. Polyuria is also a symptom of renal tuhenmlosis. 

Jfcniahrria is the symptom of renal disease which, next to pain, alarms a 
patient the most and is the rcjason for the consultation. Wlum hematuria o(*(*urs 
in a patient suiferiiig from ])ain in one loin, it leads us to think of hematuria 
on that side, irematuria is moat characteristic, of renal tunu»r, in which case 
it is spontaneous and often very severe. Xext in order, it o(*curs in renal calcu- 
lus and tul)crculosis. 

Pyuria in kidn(*y cases mesms infection, as does also fever, and, therefore, 
if either or both of these symptoms occur in a patient with ])ain in the loin, it 
leads us to think of a septic kidney. With the history of these sym])toms, we 
must begin the examination that will finally lead to the diagnosis of the trouble. 

In the examination of a suspected case of surgical kidney, s('V(»ral questions 
have to be taken into consideration. Firsl^ Are the kidiuws affected or is the 
trouble in some of the other urinary organs? Second, Which kidney is dis- 
eased? Is there another kidney? If there is, What is its condition? Third, 
What is the nature of the disease? Fourth, What is the functional ])ower of 
the diseased.kidney and its mate? Fifth, Is an exploratory operation necessary? 

No. 1: The Examination of the Urine. — This is most important when con- 
sidered in conjunction with other findings. The presence of normal renal prod- 
ucts in the urine in an increased amount, or of abnormal products, both point 
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to a renal disturbance. If we find a very large amount of renal epithelia thrown 
off, it suggests some mechanical irritation of the kidney or its pelvis. If, in 
addition to this, there arc red blood cells and considerable mucus present in 
the urine, the })robabilities of renal irritation are much increased. 

The presence of albumin and hyaline casts point either to marked irritation 
of the kidney or to disease. If these casts are granular and ei)ithelial as well 
as hyaline, \ve have reason to believe that a more severe process, a nephritis, 
exists. If crystals are present in masses of mucus or casts, we arc led to think 
of the probabilities of stone. If, in addition, pus is detected, the indications are 
that there is an infection of the pelvis ; and if pus casts are also found, it is 
evidence that the parenchyma is also infected. 

An increased amount of urine, of low specific gravity, leads us to think of 
tuberculosis, which the presence of tubercle bacilli would confirm. Aly])ical 
cells, tumor fragments and the presence of connective tissues lead us to think 
of tumor. Illood in the urine in connection with abnormal renal products, 
suggests tumor, stone, tuberculosis or hemorrhagic- nephritis. 

While the urinary findings in a large percentage of kidney easels give us the 
most reliable data u])on which to base a correct diagnosis, they are frequently 
but the first incentive to the thorough investigation of the case and only acejuire 
a definite significances when considered in connection with the results of other 
methods of examination. 

We will assume that, from the urinary findings, we have decideil on the 
presence of kidney disease of a surgical nature and are now (h^sirous of locating 
tlie trouble. To confirm the diagnosis thoroughly, a further examination sliould 
include the following stc])s in the order given: 

No. 2: In which kidney is the disease located ? Is tlaire another kidney, and 
if so, is it normal or abnormal ? 

External physical examination, including: 

(a) Inspection, pal})ation and percussion. 

(b) (Cystoscopy. 

(c) Ureteral catheterization. 

N'o. 3: What is the nature of the disease? 

(a) Radiograj)hy. 

(b) Guinea-pig inoculation. 

No. 4- What is the function of the diseased kidney and its mate? 

(a) Cryoscopy. 

(b) Injections of metliylene blue. 

(c) Phloridzin injections. 

No. 5: Is an exploratory incision necessary? 
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No. 2 ; In which Kidney is the disease located? Is there another kidney, 
and if so, is it secreting? If it is secreting is the urine normal or abnormal? 

(a) Inspection, Palpation and Percussion. 

Inspection sometimes shows a bulging in tlie loins and r(M*alls to our minds 
the possibility of hydronephrosis, ])yonephrosis, tumor of the kidney, perine])hri- 
tie abscess, or rupture of the kidney. A bulging nii one side of the umbilicus 
would point to a movable kidney. Very little, however, is leariUMl by in- 
spection. 

Pai.I’atiox is, on the other hand, a most imj)ortant method of examination, 
as by this means avo notice undue mobility in movable kidney, ami enlargement 
Avhen tumor, hydronejihrosis, pyonephrosis, pyelo‘ne])hritis, ]ierinephritic abscess ^ 
or a cyst is present. By palpation, tenderness is also disciumed, indicating a 
congestion of the kidney, or inflammation, as pycditis, pyelo-nephritis and ])Vo- 
ncphrosis. A normal kidney in its normal position cannot be lelt through the 
abdominal wall. 

Methods of PalpaUnfj the Kidney , — The kitlney is usually pal])ated in one 
of three Avays: With the patient lying on the back with the knees Ih^xcul ; in a 
sitting posture; or lying on the healthy side. (See cha})ter on Examination of . 
Pati(‘nts, Figs. 2)34 and 2)35.) 

Palpation with one hand will sometimes shoAv us a movable ki<lney or om^ 
that is enlarged. The bimanual method is, however, the most ])ra(*tieal and 
gives us a better id('a of its size, eonsistemee, mobility and the pres(‘ne(‘ or ab- 
sence of renal t(‘nderness. 

Wlum the jiatient is (examined lying flat on the back Avith the knees AoximI, 
th(‘ exaiuiiuu' stands on the side to be explored, facing the patient. If tlu^ right 
side is to be (examined, the right hand is on the front of the abdomen on the 
outer si<lc of the rectus abdominis muscle and the left hand is on th(‘ outer side 
of the erector spina*, just beloAV the twelfth rib. 

The pati(*nt is directed to ins])ire and cx])ire doo])ly and, during tlu* moment 
of r(*laxation wh(*n the patient is breathing out, the hand on the abdomen j)ush(^s 
firiuly toAvard the posterior abdominal Avail, in an efTort to r(*ach the hand that 
is ])laced posteriorly. The part of the hand used in examining is the palmar 
surface of the finger tijis. If any surgical condition of the ki<lney is ]>resent, 
a sensitivimess is evident, Avhile the normal kidney is not tender to the touch, 
^lovable organs can be felt to glide from under the fing(*r tips and can \isually 
be held by anterior ])ressure above them and ])al])ated Avholly or in ])art. (See 
Fig. 23)3.) 

Ballottement of the kidney is the pushing of the organ from the finger tips 
of one hand to thosi^ of the other, and vice versa, by a series of jars or by gentle 
bimanual palpation. By this means, an enlarged organ is distinctly felt and 
can be outlined and any tenderness noticed. 

The lateral method of jialjiation consists of placing the patient on the healthy 
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side witli the tliiglis nntifloxcMl mid the oxanihiov standing Ixdiind tlio patioiit’s 
back. In cxaniinin^i*; the kidney, Hie rigid liand is placcnl on the front of 

the abdomen and the left behind, the same as \vh(*n examining a jiatieht Avho is 
jdaeed in the dorsal jiosition. 'I'lie left hand is oft(‘n removed from behindhand 
placed in front jnst below the free border of thi‘ ribs, as in cases of movable 
kidney. Pressure made at this ]ioint in front, snllicienlly deep to prevent the 
organ from returning to its fossa, will allow lla^ examiner to outline it more 
easily with the right hand. 

The organ is ofpm palpated in this manner with greater accuracy, and its 
size, consistence and the charact(*r of its surface ladtcu* di»tc‘riniiu‘(l. Kidneys 
are not so (»asily mistaken for the liver by this means, as wo do not have* to ex- 
ai'nine over the (*dge of the latter organ. (Sc^e Fig. 

'riie kielney can often be more easily felt in the sitting posture than wlaui 
the patient is lying down, es|)ecjally in the cas(» of movable kidney. The* hands 
should b(» in the same position in relation to the paticuit wlum tlu‘ (‘xamination* 
is made in tlu' sitting jiosture as whi‘n it is nnul(‘ lying on the back. 

Fig. 2df.) 

I think that, in jialpating tlu* kieliay, any ]>(>sition <u* nu'thod shouhl Ix^ 
used which b(»st enabli‘s the* examiner to a<*coniplish his ]>urpos(\ I always (‘X- 
ainine the patient on a chair-table and chang(‘ the p<»sition of the* pati(*nt whih^ 
making the examination from the sitting to the* horizontal ])osition. Whmi 
tlnu’e is a movable kidmy, tlu* organ oft<*n drops down- whim the ])ati(ml is in 
tluj sitting posture; or else it can b(‘ made to dro]) by having the ])atient cough 
or by jostling that region. Jn such a casi*, if pressure is madi* by one hand just 
bidow the ribs in front, and tin* back of the tahh? is lowered whili^ the patient 
is perfectly relaxed, the organ is ]>revented from slipping back into its fossa 
again and can be easily outlined by th(‘ other hand. 

The standing position, with the patient nesting the buttocks against a table 
or chair, will often (*nable us to palpate tlie orga'n in a. satisfactory manner. 

Pkkcussion is of value in a negative way, as tympanitiii resonanci^ ovi*r tlu^ 
anterior surface of an abdominal tumor situated in tiu* loin, when the patient 
is, in a dorsal jiosition, jioints to its rimal origin, on account of thi^ int(‘stini? 
being placed in front of it. SometinH?s, if there is a dullnivss over a tumor in 
the loin by antmdor jiercnssion,' when the jiatiimt is in th(‘ dorsal position, it is 
an advantage to inject gas into the colon in ord(*r to bring out the ndation be- 
tween it and the tumor; for, if it then becomes tympanitic, it will show that 
the tumor is behind tin*, colon and therefore*, jirobably, r(*nal. 

Inver dullness is not affected by gas in the intestine, while; the kidney dull- 
ness is obliteratixl. 

Till* routine examinafion of the patient lends to clear uj), to a considerable 
degree, the ipiestion of whether the kidneys are aloni* involved or not, in cases 
in which this has not already been done. The patient passes urine into a tube, 
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and, if tlio iirinc is cloar aiid conhuns no sIipcmIs, it sliows that thort^ is no sup- 
pnrativo involvcnunit of tbo nrotlira or tlu* tra(*t above it. 

If tb(i first urine is tnrbid and^tbc second is (dear^ it shows tliaf tiu; tnrl)idity 
is due to soiric trouble in tbe uretbra, tlie ])rostate or V(*sieles that cuiipty into it, 
while tbe clear second urine shows that there is no inarkcid suppuration in the 
bladder or kidm^y. 

If both tiui first and second urines arc turbid and tbe first contains slireds 
while the second does not, it shows that tlu? uretbra is iiillaiiied and that tbe 
bhubler or kidneys are also involved, unless tlui turbidity is diu^ to ])bospbates 
or bacteria. When tluu'e are such results, tb(‘r(d'ore, tbe iiriiu's should be 
exaniined for pbospbat<\s or bacteria (see cba))ter on l/riuary Exaiuina- 
lioii), as well as for pus and iiillaiiiniatory i)r()ducts from the bhulder and 
kidneys. 

Tbe physical examination just made has, ))erbaps, given us some idea as to 
wb(!lber one or both ki<lu(*ys are iuvolvt‘d ami bas brought us oik* step further 
forward in our systematic (.‘xamination of that organ. Tbe |)ati(*ut’s iinHlira 
should then lui examined for strictures and bis ])rostat(i for (udargemi‘nl, as all 
obstructions favor tbe d(*velo])ment of cystitis and suppurative^ diseases of the 
kieluey. The* ))atient’s bladder should now be washed out, fill(.*d and the cys- 
toscope iutroduc(‘d. 

{!)) ( -YSTose oev. — When tbe fluid medium is clear, as is shown by exam- 
ining tlui washings from tbe bladder in a glass b(*ld before^ tbe light, tlu* in- 
terior of tbe organ is examined with the cystoscope*. If there is no t\unor, 
stone, tuberculosis, ulc(*ration or inflammation present, tbe bladd(*r is known 
to b(* bealtby and tlu* mouths of tbe ureters should be examiiu*d to s(‘(* if both 
are present. In case both ur(*teral mouths are sei*n and (*lear urim* (*ouu*s from 
(*a(*b, we know that both organs are ])resent and that tlu* kidney trouble is either 
as(‘ptic or but slightly se|)tic. If there is an asei)tic disease* of om* or both kid- 
n(*ys, tbe fluid in tbe bladder will remain cl(*ar. If tbe Iluid (juickly becomes 
o[)a(pie, it is a sign that juis is coming from tbe kidiu*y ; or pus flocculi or blood 
may be seen coming from tbe mouth of one of tbe urel(*rs and not tlu^ other, 
showing that there is a disease in the khlney fnmi which tbe abnormal i)roducls 
come. 

(c) Ukiotkral (\\TiiKTKm/ATio\. — If tlu* ui’inary (‘xaminatiou bas shown 
])atbological renal timlings of an asejdic nature* and tbe cystoscope bas shown 
clear urine coming from each kidney, tbe ureters should lui catlu*terized to 
obtain a specinuai from either kidney, in order to discover which kidney is send- 
ing forth tbe pathological j>roducts that were noticed in the general urinary 
examination, and, in case both contain such findings, to ascertain the degree of 
th(i involvement in each specim(*n. The passing of tbe ureteral catlu^ters will 
also tell if tbe ur(*ter is of normal size up to tbe renal })elvis and, if not, the 
nature and location of tbe obstruction. 
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If Olio ureter is not seen to exerete, avo become suspicious as to the presence 
ef the kidney ou that side, and, if on cathetcrizing the ureter we find it goes 
into the renal pelvis and nothing conies away, we suspect a nonfunctionatiiig 
kidney. If the ureteral catheter goes up but a slight distance and no urine 
conies through it, we do not know whether there is an obstruction of the ureter 
on tliat side that has caused au atrophy of the organ, or whether there is a con- 
genital absence of the kidney. Jii either case, tin? patient would, of course, have 
but a single Avorkiug kidney. In case a turbid and flocculent urine is seen com- 
ing from one kidney while that from the other organ is clear, s|)eciuiens of each 
shouhl be taken, and after exaininatioii the r(*sult should In^ coin])ared with that 
of the gcaieral urine. The 'same test ajiplies to jiurulcnt urine coining from 
both sides. 

In ease both ureters are secai to be secreting urine and yet one uretin* 
cannot be catheterized, the catheter should be left in the iiermeable ure- 
ter, and an ordinary sinalT soft-rubber catheter should be ])assed into th(‘ 
blad<l(*r; after empfyiug it, the rublim* catheter should b(i retained in onlrn* 
to colh'ct tlu» s]ieciincn coming from the ureter that could not bo cathe- 
teriz(*d. 

If the bladder has been found, during our cystoscopic examination, lo be 
diseased, we should note this condition an<l also iIhj pr(‘S(*nco or absence of 
urethral stricture, hypertrophied prostate, vesical calculus, tuberculosis or 
tunior, all of which arc guides to the diagnosis of diseases of the kidney. Small 
ulcers grouped about the mouth of one ureter ])oint to a tubercular kidney ou 
that side. 

It may be here stated that suppurative disease of the kidney, when due to 
some caus(» not situahHl in that organ or its jielvis, is more frecpieiitly s(?coudary 
to urethral stricture, hypertrophy of the prostate, or vesical calculus than to 
any other causes. 

]^y the means just outlined, we will be able to discover the presence of 
uretliral, bladder, ureteral or renal diseases, and to know which of these four 
j)oints of the urinary tract is involved; or whether two or more an; affected ; and, 
if the disease is renal, to know which side is involved and to form a fair id(;a 
of the condition of the other organ. We can also judge in a case of renal dis- 
ease, whether or not the trouble is due to lesions situated lower down in the 
urinary tract, as destructions or other troubles in the; urethra, jerostatc, bladder 
or ureters. The comparison of the specimen obtained from each ureter with 
that of the general sjeeciinen from both kidneys, together with the general and 
special examinations already outlined, Avill probably tell at this- time what the 
condition of each kidney is and the nature of the disease. Single (unilateral) 
kidneys and nonfuhetionating kidneys are very rare. There arc, however, cer- 
tain tests still to be used, the positive results of which an; confirmative of our 
present conclusions. 
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No. 3: The Nature of the Renal Disease. 

(a) Radioghaimiy. — If there has been a pain in the renal region on one 
side, if hcniatnria has followed the pain, if the kidney lias been found to bo' 
tender or enlarged, if crystals have been found in the urine in masses of mucus 
and epithclia, we suspect a case of aseptic nephrolithiasis. If there is a large 
kidney on one side that is painful and tender \vith the same findings that have 
b(M‘n mentioned above plus attacks of fever, pus and granular, epithelial and 
pus casts in the urine, we must look for a case of septic nephrolithiasis. The 
suspicion of renal calculus becomes a probable diagnosis if no ohsiriictions to 
the urinary flow have been discovered in the urethra or prostate, nor any tubercle 
liacilli or tumor fragments have been found in the urine. We, therefore, proceed 
to radiograph the patient. 

l{adiogi’a])hy should always be resorted to when there is the slightest sus- 
picion of stone and also in all pus cases for which there* is no ap|)recial)le cause. 
Stones cannot always be dctect(?d by raeliography, even by the most improved 
techniejne; hut in a large ])ro])ortion of cases, the shadows have be(*ii success- 
fully detected and a jiositive diagnosis of calculus in the kidney or ureter is gen- 
erally conclusive* by llu^ X-ray. 

The diHi(*ulti(*s to be surmounted in this work are not only the imperfectienis 
of the ap|)aralus, (*x<*(*ssive fat in the patient, accnmulation of f(*c(*s in tlui bowel, 
malformations of the kidney and very small stomps located in the renal tissiu^s; 
,but also the ])erin(*abilily of reuial stones to the X-rays, which is sometimes so 
great that they throw but a faint shadow. This is especially so in cases of uric- 
acid cahfuli, tlu^ most common kind. Stoims of e^xalate of lime and phosphates 
usually throw a shadow and even small amounts of calcium oxalate will throw 
excellent shadows. 

If the pictuH! is of good (piality and if successive pictures taken at inter- 
vals of a few days indicate the ])resencc of stone, the surgeon is able to make a 
positive diagnosis. The radiographist should, however, be able to take ])ictures 
of a proper quality, and also to interpret tl.cm correctly. At least two pictures, 
showing good shadows of stone, should be obtained, before a positive diagnosis 
is made for the purj)ose of operation. 

Lester L(*onard, of Philadelphia, and Caldwell and Cole, of Xew York, have, 
by th(*ir extr(*mely good work, been able to obtain positive findings in nearly all 
easels in which calculus was found to be present on operation. Kumnicl, of Ham- 
burg, has been exceptionally fortunate in his X-ray work and has concluded 
that every stone in the kidney can be detected by a good X-ray plate, of whatever 
composition the calculus may be. 

The important points in obtaining satisfactory results is to have proper 
plates and the requisite technicpie. In the first place, the bowels of the patient 
should be thoroughly emptied, so that th(*r(^ can In? no fecal accumulation in the 
colon over the kidney, (calomel should be taken the night before, a saline laxn- 
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tivc in the morning and a high eleansing enema after tlie howels liavc moved, 
aftm’ wliieh the pietiire slioiild be taken. The patient should be placed in the 
correct position and submittx'd to the projier exposure. 

The sliadows usually He from four to ten centimeters to one side of the mid- 
dle vertebral line, in a location corresponding to the second lumbar vertebra, at 
which point the pelvis of the kidney is usually situated. 

The patient is placeil in the dorsal jiosition, the kiiees and thighs Hexed, 
and an adjustable tube of medium softness is used at a distance of 15 cm. (t) 
inches) from the abdominal wall. Tbe abdomen is cevered with a rcul scnuui, 
limiting the area exposed to that of the rimal region. A photographic plate 
is ])laced under the patient's back, corresponding to the opening in the 
scriH'ii. Th(! exposure slumld be short — about one or two minutes. A shadow 
over the suspected kidney usually makes the diagnosis of nephrolithiasis 
certain. 

(h) (JriXKA-i'u^ 1 no( uuATioNs. — 111 the case of a jiatieiit with pain, an 
enlarged tender kidney on one side ( and ])oIyuria and fre(|uency of uriiiatioii), 
in whose urine no tumor fragments are found coming from that side and no 
shadow is seen on radiography, tuberculosis of the kidn(‘y is susjiected, espe- 
cially if the individual is losing weight and strength. If tubercle bacilli are 
found in the urine coming from the suspected kidney of this patient, the <liag- 
nosis is conlirmed ; but in case the urine from that kidney do(»s not show tubende 
bacilli, it should be at the same time injected into guinea ])igs. in fact, the 
urine from both kidneys shoidd be examined for tubercle bacilli and injected 
into guinea pigs. 

. Guinea-pig inoculati<»ns arc just as important in renal (examinations in cas(\s 
in wliich tuberculosis of the kidney is susj)ect(*d, as is the X-ray in cas(;s in 
which nephrolithiasis is suspected. The dc^tails of guinea-pig inoculations have 
been describ(»d in a chapten* on Tuberculosis of the Kidney, and also in the 
chapter on Examinati<m of the Urine to which the nnuler is referred. The 
positive findings in guinea-pig inoculation are, to-day, an indisputable proof of 
tlie presence of tuberculosis in a kidney. 

In other cases in which the kidney on one side is eiilargcMl and the patient 
has marked attacks of hematuria, tumor of the kidiu?y is suspected. If after 
examining the urine from the affected side in such a cas(», crystals and tubercle 
])acilli are not found and guinca-j)ig inoculations iiiid radiography are ncjgative, 
tumor of the kidney is probably present, and tliis diagnosis woidd be confirm(.‘d 
by the finding of atypical cells and tumor fragments in the urine from that 
kidiKw. 

Tbe examination thus far lias shown how we have arrived at the conclusion 
that a kidiK'y is diseascHl, wliich kidney it is, the natiircj of the disease, the con- 
dition of th(* other kidney; and it now remains to test the function of the two 
organs and to determine their secreting power. 
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No. 4: Functional Capacity of the Kidneys. — The capacity for work, or 
the functioual efliciency of an orpin, is an index to its health from a pliysio- 
logical point of view. An orpin may he, to a certain extent, diseased and yet 
able to perform its function satisfactorily. The functional (*ttici(*ncv, or inef- 
fici(*ncy of an orpin, may or may not be proportionate to the anatomical lesions. 
It is important to know what lesions are present in the kidiuw and still more 
so to know the amonnt of functional efliciency left in the diseased kidney, as 
well as in the organ of the opposite side. 

It is said that a patient can live with a third of the total amonnt of func- 
tionating renal tissue normally ])resent in botli kidmys, l)nt that if there is 
only one fourth of the total functionating renal tissiu* hd't, he will die. It is saf(*r 
to have a remaining healthy kidney that contains one half of the total amonnt 
of the normal kidney tissue of both kidneys than one that contains but one third ; 
but it is also safer to have a remaining kidney with one third of the total amonnt 
of renal tissue than one with but one tV)nrth, as, in the last case, there wtmld 
b(i a renal insnfliciency that would be fatal. 

Iiv a nephrc‘ctoiny, we remove lla^ diseased kidney tissu(‘, so that the re- 
maining kidiK’y is r(?lii‘V(*d of the reflex and toxic intluences that the organ has 
had upon it. The function of the remaining kidney improves and it shows 
itself adeipiate to th(» needs of the individual; 

In snrgi(*al aflections, the (*om])arison of the functional state of one kidney 
with that of the otlier is of paramount importance. The removal of one kidney 
which may be functionally useless as the result of a tumor, tuberculosis, etc., 
is not a dangm'ous procedure if the remaining: kidney is perfectly healthy, as it 
will then be able to take care of the work of both. If the ojiposite kidiuw is the 
s(‘at of either the same or of other disease, the removal of the dis(»ase<l oi’gan is 
(*onlraindicat(*d. Occasionally, however, the disease in the less affected organ 
is so slight that its functional ])Ower is suflicient to carry on successfully the 
elimination of the total urine after the removal of the more diseasi‘d one. Alod- 
ium surge(nis for this n^asoii avoid the rinnoval of any kidiu'y unless tin* func- 
tional examination of the other organ shows it to be sufticiently healthy. To a 
certain di^gree, a clew to the ])athological lesions and to the amount of work 
a kidney can do is obtain(‘d by the chemical and microscopical examination of 
the urine, ^'et this examination is not always suflicient, (»veTi when the urine 
from (»ach kidney is t(‘sted separately to determine the condition of each organ. 

EsTlMATJXli KkXAU FUNCTION IN Si KOU^VL DiSKASKS OK TIIIO IviDNKY. 

In ord(*r to determine the functional ca])acity of tlu? kidneys, a twenty-four- 
hour specimen should be examined. This will tell us the amount of liipiid 
and the amount of solid jiassed. The most important solid is urea and, there- 
fore, this should be taken jirincipally into consitleration. 

Knowing the normal amount of fluid jiassed in twenty-four hours, as well 
as the amount of solid the urine contains, it will be easy to. compare the total 



378 METHODS OF EXAMINING THE KIDNEY 

• 

iiriiio from tlic patient Avitli the normal, as well as the total amount of tirca 
passed. Low specific gravity does not mean ‘much, if the amount of solid is 
sutKcient in a twenty-four-hour specimen, as a diseased kidney will often give 
off more fluid than a liealthy one, and nervous individuals with healthy kidneys 
may also have i)olyuria. 'riie amount of urea in a catheterized sj)ecimen from 
each ureter,* if the catheters are allowed to remain in twenty-four hours, com- 
])ared with tlie general twenty-four-hour common specimen of voided urine, 
would give us a good idea of tlie amount of urine and urea secreted from each 
kidiKw, and whetlier, in case the diseased kidney were removed, the remaining 
organ could carry out satisfactorily tlie renal fun(‘tion of eliminalion. (Jener- 
ally, however, the catheters are left in hut oii(‘ hour and an estimate is made 
between the amount secreted in this time and that passed in twenty-four hours. 

Tiik Comuakativk Flow of T'kixk Tiiuorciii tiik rKKTKUAL Catiiktkks 
IN Examinino tjik Kidnkys. — It is im])ortant, while the catheters are in the 
ureters, to note the rapidity and amount of the urine coming from each organ. 
A normal kidney secretes alxmt an ounce an hour and the urine flows in a 
.rhythmical manner. If, on introducing a ureteral (*athet(‘r, an ounce or more 
urine quickly escapes, it shows a dilatation of the ])elvis and renal r(»t(*ntion, 
occurring either in uronejihnisis or jiyoiiephrosis. The turbid urine may be 
white ill color, milky, or it may have a yellowish tinge. When whiter, there is 
but a small amount of solid jiresent, when darker a more (‘oncentrated urine. 
The very light colored urine occurs in cases of pyone|)hrosis in which the ki<ln(*y 
parenchyma has been almost entirely destroy(‘d. Sometimes nothing but very 
thick pus conies from the uniter and ^slowly dro])s from the end of the uretcu’al 
catheter, showing that the kidney parencdiyma is practically d(*stroyed, that 
the iielvis is not much enlarged and the kidney is secreting but little or no fluid. 

Sometimes a diminished amount of turbid amber or yellow urine comes from 
one kidney and an increased amount of turbid white urine from the other. In 
this case, both kidneys are diseased, probably the first with jiyelitis or pyelo- 
nejdiritis and the second with pyonephrosis. The kidney secreting the turbid 
darker urine, would probably be the more acutely involved of the two, but would 
contain more functionating renal tissue. In such a case, the general urine 
coming from both kidneys might be the color of lemonade. A general urine 
. might also resemble lemonade when normal urine is corning from one kidney 
and a white turbid urine from the other. Again, a general urine may have a 
lemonade color in case one kidney is the seat of parenchymatous nephritis, and 
the other kidney almost destroyed by pyelo-nephritis or pyonejrhrosis. On the 
other hand, one kidney may secrete a larger amount of urine of a very low 
specific gravity, and the other a turbid-colored urine of a higher specific gravity. 

These variations of the balance of health and disease in the kidney, as shown 
by the urine, are more likely to occur in tubercular affections of the kidney 
than in any other. In determining the renal function of the two kidneys, it is 
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necessary to compare the findings in the urine from one kidney with those of 
the other, as well as with the findings of a specimen taken from the entire 
twenty-four hours’ output of urine. 

(a) CuYoscoPY. — It has been proved experimentally that the freezing ])oint 
of a solution is lowered in proportion to the nuinber of molecules dissolvcMl in 
a given volume of the solution, no matter what the weight of the individual 
molecules may be. 

Therefore, the freezing point of the blood or the urine indicates the number 
of molecules dissolv(*d in a giv(‘n volume of the sam|)le. 

The fre<izing point of normal urine varies betwetm — and — 2.2^ 
When the kidneys are diseased, the theory is that fewer molecules of solids 
are excreted and so the freezing point is higher — that is, nearer to 0'^. A 
freezing point in urine higher than — C. is usually regarded as abnormal. 
When the kidneys are almost destroycMl by <lisease, as, for exam])l(‘, shortly 
before death from ur(‘mia, th(» fn^ezing point is oft(Mi v(‘ry nearly at 0'’, which' 
is the freezing ])oint of distilled water. 

(hyoscopy is, thendon*, desigiUMl to give us a means of estimating the func- 
tional ca])aciiy of tin? kidney. 

Teclinifiiir. — Sam])le of urine, twenty-four hours’. 

Amount needed, 10 to lo c.c. 

Ajiparatus: — (h*yos(‘o|)e, (consisting essentially of a very delicate thermom- 
eter of a sp(?cial pallern known as Beckmann’s. Th(^ invention of this ther- 
monudcM’ made the delicate measurements of temperature possible which arc 
now used iu (*heuiical physics. 

The frc'czing of distilled watcu* (zero) should always 1)(» (hdermined first 
with sill'll a thermometer and any deviation from zero should 1x5 noted as a 
correction. 

The other parts of the apparatus are: A test-tube in which the uriiu^ is 
placed, the thermometer fitting into this tulni through a ]>erforat(Ml rubber 
sto])])er. A wire or hard-rubber stirrer s])iral is used to mix lh(5 urine during 
th(5 op(*ratiou. Outside of the tube is the receptacle for the mixture of ice and 
salt usually eui])loyed for the freezing process. 

To read the thermometer, the observer watches the mercury (Constantly from 
the start. The mercury will suddenly begin to sink and then will stop (]uite 
low on the scal(\ Then it will begin to fluctuate rapidly and will rise to a 
point were it will remain statiemary. This is the fn^ezing jioint of the urine 
exaniined. It is, (^f course, very .important to wait for the superfusion ” to 
(‘ease, as accurate readings cannot otherwise be obtained. By practicing 
with distilled water, one can accustom oneself to bring a mixture of salt 
and ice to a fairly constant temperature. This outside temperature should 
be about two degrees below zero and another thermometer may be used to 
regulate it. 
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The error in reading should not he over ToTF of a degree. This is accu- 
rate ciioiigli for clinical j)urposos. 

Clinical Applicalions of Cryoscopy , — The clinical value of the method is 
naturally limited, owing to certain sources of error, such as inij)erfect techniquo 
and variations in the normal freezing ])oint, and owing to complicated lesions of 
the kidney, such as complete destruction of one part of the kidney with corre- 
sponding hy|)ertrophy of another ])art, etc. 

The chief value of cryoscopy lies in the determination of the relative freez- 
ing j)oint of the urine of each kidney separately, obtained with the aid of the 
uret(‘ral catheter. 

Another, though less important use of th(‘ cryoscope is in the diagnosis or 
prognosis of a cystitis or pyelitis whmi we wish to know if thci process is asc(uid- 
ing into the ki<lney. 

Cryoscopy of the Urine and the Blood . — The freezing point of the blood 
is determined in the same manner as that of the urine and llui two tests an* 
used as a check upon eacdi other. K(‘ranyi and oth(*rs found that normal blood 
freezes at about —0.50^ (\, a figure which is remarkably constant. Whim 
the kidneys are diseased and do not excrete as much eifeti* mat(*rial as nor- 
mally, an increased amount of toxic sid)stances accumulates in the blood and 
thus the freezing ])oint of the blood lx*conies low(*red. Abnormal kidneys, then^ 
fore, produce a lowering of the freezing ])oint of the blood. It has been found 
that when this jioint is below — 0.(50^ (J., the kidneys are diseased. 

(1) When the freezing point of the blood is normal ami whim the freez- 
ing point of the opposite kidney is also normal, the surgeon can safely extirj)ate 
till? affected kidney. 

(2) When the freezing point of the blcK)d is normal and that of the urine 
of the ojiposite kidney does not fall within normal limits, the surgeon should 
perform a conservative operation, such as nephrotomy, instead of nephrectomy. 

(o) When the freezing ])oint of both blood and urine of the opposite ki<l- 
ney are abnormal, the surgeon should perform even more conservative oi)era- 
tions (e. g., incisions of nephrotic sacs) only under the stress of <lire necessity. 

(h) ^Iktiiylkxe-ijluk Tkst. — The object of this test is to determine the 
rate of excretion of methylene blue through the kidneys, in order to estimate 
the functional value of these organs. The coloring matter is injected intra- 
muscularly in a five-per-cent watery solution. Normally, the blue color should 
appear in the urine in half an hour after injecting it. If the appearance is 
delayed to an hour and a half or longer, the kidneys have a diminished per- 
meability. 

While the test is attractive theoretically, it is, unfortunately, unreliable 
clinically. One objection is, that so long as a small amount of parenchyma 
remains healthy, as is often the case in an extensively diseased organ, enough 
methylene blue will appear in the urine promptly after injection. It si?ems, 
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that some kidneys may have a eorlaiu selective action upon methylene bine, 
even though diseased, and that they excrete the dye? readily, even though they 
may not be capable of excreting the urinary const itiumts. Conversely, it has 
been found at times that the kidneys may act normally so far as excreting 
urine is concerned, but cannot excrete methylene blue ju'omptly. 

Another sour(*c of error is the fa(*t that melhylone blue may Ix^ reduced in 
the tissiK^s to a chroniogen which is excreted as such, and is converted again 
into the blue or greenish dyoby boiling the urine with acetic acid. 

Tlui duration of the excretion of a given dose of nu^thylene blue is also an 
uncertain index. The duration may be shortened, the melhylene blue IxMiig 
excrcited more ra|)idly than normally in both acute and chronic parenchymatous 
nephritis, whil<? it is lengthened frecpiently in the interstitial form. The length- 
ening of th(‘ ])(M’iod of (excret ion may also be du(» to compcuisatorv hypertro])hy 
of the healthy kidiK'y. In the acute and chronic parenchymatous forms, as W(*ll 
as in amyloid kidney, the excretion is not mat(‘rially modified. While the t(*st 
may be useful in distinguishing the side affected by (*omparing the urines of 
either kidney, it is ne)t a trustworthy guide as a general standard fen- the func- 
tional value e>f tlie* kielney. 

Tvchnhme of Ihc Tost. — One c.c. of a five-])er-cent solution of chemically 
l)ure‘ methylene blue‘ is in je'cte*el eleeply into the butte)e‘k. I'he patient is diiwteel 
te> (unpty the* bladeleu* e^very epiarter of an hour and tlie^ urine is e*olle‘e*te<l in se*pa- 
rate* glasse*s. 'riu* time of beginning elimination, the duration anel amenint e>f 
coloring mat ten* e*xe*reteMl are noted. Kach sam])le must be testenl with be)iling 
ae*e*tie‘ ae*iel, in e)rele*r te) e*onvert the chre)mogen that may be ])resent into methyl- 
e*ne blue*. If the elye a])pears within half an be)ur, the kielne*ys are suppe)s(‘el 
to ne)rmal. The> eliminatie)n lasts neuMiially from thirty-five to sixty hours. 

(r) Tiik PiinemiDZiN Tkst, — This test is base*d upon the* fact that, when 
phle)riel/in is in je*e*te*el into the circulatiem, sugar is (*xcrete*el by the? kidney- and 
a])pe*ars in the? urine*. 

This t(*st is j)e*rforiued by injecting subcut ane'ously 1 c.e\ of a 1 : 200 sedu- 
tion, that is, 5 milligrams e)f the* el rug. The ]>atie*ntis alle)wed to urinate berfore 
the* iuje*ctiou anel his urine is te.*stcel te) see that it e*e)ntaliis lu) sugar. The urine 
is the*n e*e)lle*e*tx?el enu*h epiarter of an hour anel eaedi sample is tested for sugar. 
Idle urine? is e*le*are‘d first by thorough filtering. 

Normally, sugar apjiears within half an hour to an hour, elisappears within 
threu* e)r feiur heiurs and the total amount excrete*el is fnnn one to two grains. 
'In chronic nephritis, with interstitial changxis, the exe*retion is either elimin- 
ished or abolished, even when no albuminurki is pre*sent. 

Israel obje'cts to the jihloridzin test anel elenit*s that the amount of healthy 
parenchyma is inelicateel by the amount of sugar exe*rete*d. But even if the 
glyerosuria is neit a measure of the weirk e)f the? kidney, wh(*n there is a inarkeel 
difference in the amount of sugar excreted by either kidn(?y, wc can determine 
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which of the two works better. Wheri this difference is very marked with a 
very low amount of glucose on one side, we are justified in concluding that 
this particular kidney is probably functionally insufficient. 

Having given the urine the functional tests, in addition to the remainder 
of the examination, we can feel that everything has l)cen done that is required 
in order to determine the condition of the healthy and the unhealthy kidney, 
excepting, pcu’haps, an exjdoratory incision. 

No. 6: Exploratory Incision. — An exploratory incision is rarely necessary. 
There are, however, cases in Avhich we must resort to it, on account of an ex- 
tremely contracted bladder, hemorrhagic cystitis, sacculated bladdc'r, or such 
an unusual amount of blood or pus in the urine coming down from the kidneys 
that we cannot see the ureteral mouths or the urine coming from them. 

Such difficulties to cystoscopy and uret(‘ral catheterization arc seldom en- 
countered, but they are occasioJially met with in cases in which there is an 
enlargement of the kidney on oiie side with findings of renal disease in the 
urine, and, besides, constitutional synqffoins that call for o])erativ(» intmffVrence 
in the case of the cnlarg(*d organ. JI(»rc an ex[)loratory incision should bo 
made on the side of the sus])e(*ted healthy kidney to examine it before oj)erating 
on the suspected diseased one. 



CHAPTER XX 


ANOMALIES OF THE KIDNEY 

Axomai.tks of the kidney gland proi^er, and of the renal blood vessels, 
are intimately linked ernbryologieally with the anomalies of the ureter. They 
arc all eongciiital and explained by embryology. IMajor abnormalities are rare; 
but minor anomalies — small deviations from the normal ty])e — are, on the 
contrary, rather eommon. The eoniplexity of the develoi)mental process of the 
upper urinary tract, which is very intricate, easily accounts for the frecpicncy 
of the minor defects. 

The subjects can be treated here but bidefly and, in case our readers desire 
Turth(‘r information, we refer them to th(» “ Surgical Discnises of the Kidney 
and Ureh^r,” by ^lorris (London, vol. i, j). 18). 

Some abnormalities have great surgical importance, while otluu’s have only 
an anatomical and ernbryologieal interest, and represent transitory fetal stages 
whi(*h have become accrideiitally j)ermanent. 

ANOMALIES OF THE KIDNEY GLAND PROPER 

Anomalies of the kidney gland proper may be classified under four 
headings. 

A. Anomalies of Position. — Congenital ectopic kidneys have been found at 
the sacro-iliac joint, which will be shown later in the chapter on llydroncphrosis, 
()V(»r the ])romontory of the sacrum, just below the bifurcation (5f the aorta, and 
in the fals(» jxdvis just above Ponj)art\s ligament. Such a kidney may be single 
or, what is more frequent, associated with another normally develo])ed and 
normally j)laced kidney. Th(» vessels are short and multi]de, and spring abnor- 
mally from iHugliboring blood vessels, theweby difFerentiating such a congen- 
itally mis])lac(»d kidney from an ordinary movable kidney secondarily fixed by 
adhesions. The ectopic kidney is fixed in its position and adhesions may be 
present, but the origin of the vessels is evidence of a congenital anomaly. The 
organ may be found in any part of the abdomen, or in the pelvis, and this is 
usually associated with other congenital abnorinalities of the gen ito-ur inary 
organs. It is more coimnon in males than in females. 

Kidneys displaced into the pelvis may give rise to disturbances of defeea' 
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ti'oii and also of nrination, siic-li as frequent niietnrition and‘ tenesmus ; hema^ 
turia and ])vuria are also seen in tIiescM*ases. The displaced organs become tho 
seat of liydroiiej)lirosis or ])yoneplirosis, with symptoms of pdvic or alxlominal 
tumor. The diagnosis can bo made theoretically by a pelvic examination per 
vagina or jun* rectum. The introduction of a ureteral catla^ter also assists, by 
showing that the ureter appears short and obstructed ; but an exploratory lapa- 
rotomy is iK'cessary for a correct diagnosis, as this will allow us to find the ab- 
sence of tlu' kidney in the renal fossa, and its ])rosence in tho pidvis. If, in a 
woman, the organ is so ])laced as to interfere with childbirth, and if the opposite 
kidney is not <liseased, it is b(‘st to rcunovci tho disidaced gland, providing this 
can be doTie without too much tearing of the surrounding adh(*r(*nt structures, 
(’ragiu removed such a kidiu^v by the vaginal route. Israel, in optwating on 
su(*h a cas(', closed the abdominal wound imule for exploratory ])urpos(*s and 
p(M*form(*d an Vxtraj)eritoneal mqihrectomy. Misplac(*d kidneys are (x*topic. 
J)isj)laced kidneys an* jnovabh* kidneys that have fallen from the renal fossa 
and b(‘come tixed wlu'n* they finally lodged. 

B. Anomalies in Mobility. — Th(‘se comprise the cases of congenital movable 
kidney. Th(\v ocrujn* an intermediary ])osition b(‘tween an ectoi>ic kidney aiid 
an a(*quir(*d movahle kidney. Th(‘res are two ty)H‘s, according to the normal* 
or abnormal origin of the vascular p(‘<liele, and the hmgth of the hitter. Some- 
times tlie kidney, insl(*a<l of lK‘ing held against the posterior abdominal wall by 
the j)CritoiH*um in front of It, lias a true m(*sone])hron. 

0. Anomalies in Shape. — 'I'he most frinpicait is lohulnllon. It is due to the 
persistence of a transitory f(*tal dis]»osition and r(*i)roduci‘s the ty])e of kidney 
normal in some s])ecies of animals. TIk* fissun^s may lie so dix*]) as to give 
the impression of a multijile kidni*y. According to Kiister, fetal kidneys are 
subj(*ct to tuherenlosis, and his opinion is eonfirnuxl by other authors. These 
fissures will be noticed in the illustration of single congenital unsymmetrical 
kidney.* (Sei? Fig. iiho.) 

Hour-glass contraction occasionally o(*curs, but it is very rare. 

Sometimes there exists a fusion of two homologous pol(*s of both kidneys, 
the lower ones generally, the ujiper more rar(*ly. This gives rise to a horsi*- 
sho(* kidney, two subvarieties of Avhich are the sigmoidal kidney and the 
discoidal, placentalike kidney. 

Ilorscnhoe Irldnry usually sIkjws an isthmus and two free ends which point 
upward, l.ess frequently, tlu*, two ends ])oint downward, the upjier poles of 
the kidney having coalesced. One of the kidiuws may be much larger than the 
other, and often the briilge or isthmus is comjiosed mer(*ly of fibrous tissiu*. The 
uret(M\s are usually two. in number; sometimes four are present, and run across 
the isthmus from above dowiiAN'^ird. 

Horseshoe kidneys are usually displaced doAvnward and toward the median 
line, as low as the sacral promontory. Supernumerary renal vessels often occur 
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in these cases, and a central renal artery may spring from the aorta and supply 
the isthmus. 

Clinically, horseshoe kidney is of importance on account of the possibility 
of an o])erat()r inadvertently removing the* whole* mass as one kid»iey. Partial 
ex(*isions of horseshoe kidneys have; Imhui done; by Socin, Kiuiig and others and 
the; isthmus has be(*n severed after ligating it, or the hemorrhage* has b(*(*u 
stopped with the; cautery. 

'rile diagnosis of a horseshoe kidnew is not simple, and at best we may sur- 
mise the ])res(‘ncc of this anomaly when we feed an abnormal median r(*nal. 
tumor, or see the shadows of calculi very close to the spine. Soni(*tim(*s a horse- 
sho(3 kidney can be felt as a jmlsating tumor ov(*r the aoi'ta, ov(‘r whi(*h a sys- 
tolic murmur is h(*ard. Hydronephrosis som(‘tinu;s occurs in a horseshoe 
kidney. An exploratory incision is the only ])Ositive means of diagnosis. 

Both ])oles of both kidn(*ys may be fus(‘d, forming a vari(*ty known us ntnin-. 
lar kidnrijy often called solitary kidney and considered as a single kidney. This 
Ave believe to be unjustiti(*(l, as there are two kidiuws and two ureters, and this 
anomaly is sim]dy an exaggerali<m of the horseshoe type. 

D. Anomalies in Number. — (^asys of sup(*rnuni(*rary kidneys arc* few and 
not always W(*ll aulh(*nticated. The mode of develojiment of the ur(*ter and 
kidney makes one doubtful as to the possibility of supernumerary kidiu'ys. 

Much more important than the anomaly of (excess is the anomaly of default. 
The absence of both kidneys is only a teratological curiosity of the first mouths 
of embryonic life. Tlu; absence of one kidney, (*ither on account of nonforma- 
tion, or of cong(*nital atrophy, is the chief anomaly of the kidney from a surgical 
stand))oint. 

Statistics shoAV that single kidneys are very ran*, although som(*times they 
app(;ar to lx* fr(*(|nent. This is conclusivelv shown by my own experience* with 
the anomaly. 

During tlu* eight y(*ars that I spent teaching anatomy and o])erative surgery 
at the ]V)st-(iraduate Medical School, Avith large numbers of cadavers always 
in us(*, ill Avdii(*h both kidn(*ys AV(*r(; dissected or operated upon, ! fail<*d to sec 
one instance of single* kidney, and this, togethe*r Avith the same ex]H*rieuce in 
numerous auto])sie*s, led me to be*lieA'e that such a condition almost ne*ATr e*x- 
isted ; I changed my ojiinion, hoA\’c*ver, Avh(*n I e*ne*ounte*red thre*e‘ single kid- 
neys in a small hospital se*rvie*e AAuthin a p(*rie)d of le*ss than te*n months, during 
AAdiich time only 1ifte*<*n aute)|isies had be*e*n ])erforme*el. This is certainly unus- 
ual, Avheii Guy’s hospital rejiorts say that in 4,032 cases, only one (‘ongenitally 
single kidney Avas found in a period of ten years. 

A single kidney may be associat(*d Avith d(*forniily of the* organ or another 
form of anomaly, lobulation. This point is important to reniembe*r Avlu*n o])e*r- 
ating, as when one is not sure that there is a s(*cond kidney, sus]>icious may ho 
aroused by an abneumially large and lobulated kidney on the side operated upon. 
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. The situation of a single kidney varies eonsiderably : it may be found in 
the loin, or in the median line, at the brim of the pelvis, etc. It is usually 
larger than normal, when in a healthy state, and may also be .enlarged from 
disease. It is generally found on the right side and more commonly in men. 

The renal vessels are usually absent on the side where the kidney is lacking, 
and the ureter as well. Waiikicwiez collected statistics of 234 cases of single 
kidney, show’ing rudiments of the ureter in 17 cases, absence of the kidney on 
the left side in 127 cases, and on the right side in 97 cases, while in 12 the side 
was not given; nialforniation of the bladder in most of the cases; no trace of a 
ureteral orifi(re in the bladder on the side wh(*rc the kidney was absent in 74 
«*asc8, while in others a small indentation or diverticulum was found where the 
ureter should have been; absence of one half of the trigone in some cases, and, 
in others, termination of the single ureter in the centc'r of the bladder. Ac- 
cording to Wankiewicz, therefore, absence of a ureteral mouth occurs in one 
third of the eases of singles kidney and may them, be detected by the cystoscope, 

A single kidney may be excluded only 



Fni. 265. — Minute Tubercular Abhcesseb 
OF A Single Asymmetrical Kidney. Note 
the ficep fissures and convolutions; it was 
5^ inches long and very thick. (Author’s 
case.) 


when both ureters ean be eatlieterized 
aiul are s1iap(Ml to (Hseliar{i;e urine. 

A single kidney is interesting sur- 
gically, Ix^canse it may become the seat 
of an aflFection demanding nephrectomy, 
such as tuberculosis or cancer. The 
folloAviiig case is an c.xample of the kind 
and carries out the views of Kiister in 
that it was a lobulated kiilney of the 
fetal type with (l(»cp fissures and the 
scat of tuberculosis. The jiatient was 
on my service at the (kdumbiis IIos- 
])ita]. 

Cask I. — Laborer, aged twenty-one 
years, was referred tome forii(;phrectouiy 
for tuberculous kidney. Incision in the 
left loin showed a large left kidney al- 
most divided in halves hy a fissure and 
completely riddled with small tubercles 
and abs(M?sses. I removed the organ and 
the patient died of uremia on the eighth 


day after nephrectomy. The right kidney was found congenitally absent, as 
was the suprarenal capsule on that side. Fig. 205 shows the appearance of the 
extirpated single kidney. This organ was 5.J inches long, 3 inches wide and 2^ 
iuclu‘s thick. The kidney resendded a large ripe tomato, only of a deeper red 
color. It was lobulated, there being four quite distinct lobules. The fissures 
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between these lobules did not extend through the organ. The organ was mahog- 
any red and studded with small tubereular abscesses under the capsula j)ropria, 
varying in size from a pin point to a split pea. The upi)er jude was larger and 
more involved. The kidney had much fat attached to its capsula proj)ria ; there 
was but one pelvis and one ureter present. 

Microscopical Examination , — The kidney showed intense^ inflammation and 
numerous miliary tubercles and abscesses, degeneration of th(^ (i[)ithelia of the 
tubules, little new connective tissue, periarterial extravasation of leidvocytes, epi* 
thelia of the glomeruli thickened and the tubules flll(‘d with casts. 

In the place of the right kidney, there was an extcuision of th(» right lobe of 
the liver down to the renal fossa on that side, resembling a tongue, about 
inches in length, 3 inches in width at its upper part, gradually ending in the 
shape of a weilgc*, slightly twisted on itself. No other abnormality was noticed. 

When an attcQtion developing in a single kidney can be treated conserva- 
tively, as calculus hydroiuiphrosis or pyonc])hrosis, the outlook is not so gloomy, 
although if the calculus were to obliterate the ureter, coniphde anuria would 
immediately ensue. A single kidney may be present in ])ersons who are in 
perfect health, and an advanced age may bo reached with only one kidney; but 
it seems that these kidneys, des]>ite their compensatory hy])crtrophy, ar(» weak(‘r 
and more liable to disease than ordinary normal kidneys. Tlun'o is said to be 
a tendency to albuminuria in young persons with a single kidney, and also a 
tendency to the formation of renal stones. Hydro- and ])y()nei>hrosis from un- 
discovered causes, and (dironic nephritis, have also been recorded in single kid- 
neys. it should be noted that, in the two following cases, the diseases from 
which the patiemts were suH’ering Avere in themselves suHicient cause for death, 
and yet in both cases the kidneys were diseased. In these two eases, \ho. ])atients 
were in the ju’ime of life and it is not illogical to su])posc that the single kidney 
creat(*d a jdiysiological inferiority, partly responsible for the fatal outcome. 

Cask 11 (On the service of Dr. C. 11. Lewis, at the Columbus Hospital ). — 
Fireman, .aged thirty, died of einpyenui. Autoj)sy revealed the pr(‘S(Uice of a 
single kidney situated on the left side. The right kidney and ureter were absent. 
The left kidney was in normal position, 7^' inches long, 4 iiudies wid(», 2J inches 
*thi(*k ; it was not distinctly lobulated, but there Avere d(‘pr(‘ssions upon it, giving 
rise to irregularities on the external surface. The loAver lobe Avas Avidcu* than 
the U])p(^r. N(uther kidiK^y nor ureter Avas found on the otlu'r side. 

Microscopical examination made by Dr. Noyes shoAved degeneration of the 
cpithelia in the tubes, and casts, little noAV connective tissue, few real Idood cor- 
puscles, glomeruli showed some cheesy exudation in capsule periphery, con- 
nective-tissue proliferation (Fig. 2G6). 

Diagnosis . — Acute i)arenchyma4;ous nephritis. 

Cask ITT (Occurred in tin?. Medical Ward of the Columbus Hospital in the 
service^ of Dr. Keller and is .published by his j)erinission). — Laborer, tAventy- 
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fivo years old. Diagnosis, typhoid fever. Died at hospital in the third week 
of the disease. The autopsy showed that but one kidney was present, situated 
on th(' right side, somewhat lolmlated, Avith single pelvis and ureter; on the 
left side, neither kidney, ureter nor suprarenal eapsnle was found. The kidney 



Fio. liCG. — SiN(JLE AsYMMETHiCAr. KiDNEY, 7 M Fi«. 207. — SiNJjLE Ahymmetkk’al Kidney, Mahk- 

Inciies Lund, Removed at Ai:toi*.hy. Note edly (’unvoli;tet>, Removed at Autopsy. 

the* fissures and depressions. (Author’s collcc- (Author’s eollection.) 

tioii.) 


was 4 iiielies long, 2-i iuehes wide and 2 inehes thick. 


Five or six irregular eh*- 


vations could he seen on its surfa(*e. 

4'he microscopiml report of Dr. Noyes shoAved changt's of chronic inier- 
stitial nephritis, Avith the ])roduction of a moderate amount of new connective 
tissue, degtmeration of tul)ul(‘s in the cortex with (‘xudates, glom(*ruli 1111(^1 Avilh 
leuko(*ytes, jmdiferation of (*])ilhelia. Tin? tubules in the medullary portion 
were more normal ( P^ig. 2t)7 ). 


ANOMALIES OF THE BLOOD VESSELS 

Vascular anomali(‘s may exist in ca.scs of abnormal kidneys, hut they may 
also he found in an otherAvise perfectly normal gland. Sonu; of th(‘se anomali(*s 
have a surgical interest, although most are mere anatomical curiosities. 

The vess(‘ls may h(» abnormal by their origin, by tludr distribution or by 
their nnniber. Anomalies of the nmal artery arc more important, and also 
more* (‘omnion tlian those? of the vein. 

The artery may originate much lower than usual ; this is ordinarily coupled 
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with a congenital ectopy of the gland. Among the anomalies of distribution, the 
most interesting is the premature branching off from the trunk of the renal 
artery of the branch going to the lower pole of the kidney. This artery then 
crosses the ureter near its origin, and may bccoiiK? the cause of an hydro- 
nejdirosis; in three cases out of four (English), it ])asses in front of the ureter, 
whereas in the fourth it passes behind. This artery is not a sui)crnuinerary 
vessel, as is sometimes stated; but it is a normal artery of the kidney, which 
cannot be ligated or cut without necrosis of the corres])onding ]>ai*tof tlui gland. 

The renal artery itself may be replaced by two, three or (‘veii four trunks. 

Thor(» may also be rtuial sujxumuiiKU'ary arteries that are small and may 
be severed Avithout interf(;riiig with the nourishment of the kidney but may 
give rise to consid(u*able hemorrhage during renal o])era lions. 

An cinbryologically interesting anomaly of the hfft renal vein is that in 
which, all other things being normal, the vessel ends abnormally low into the 
V(*na cava, al IIk^ 1(»V(*1 of thci fourth lumbar vertebra, and receives p(*rpendicu- 
larly the vena azygos minor. 
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KIDNEY INJURIES 

Bkoadly speakiiiir, tlioro arc two varieties of kidney wounds: First, those 
that are inflicted without the wall of the l)ody having been o]iened or pierced; 
and second, injuries of tlio orpin hy some instrument, weapon or missile that 
has passed through the body wall. The former is called a sub parietal (closed) 
injury, and is usually due to a direct blow, a fall, striking on the kidney region, 
or a crush from tlie whc(d of a vehicle; the latfiu* is calh^d an open wound, and 
is due to a slash or a ])uncture with a knife, sword or bayonet, or to a pro- 
jectile from a firearm. 

Kidney injuries are rare, if surgical wounds are excluded. In 7,741 cases 
of injuries reported by Kiister, but 10 were renal, (^^ntusions are the most 
frequent, next come gunshot wounds and last incised and pimcturcjd wounds. 
1 have had 5 cases of subparietal injury and 1 ojien wound (a stab). 

There is an instinctive hmdency to consider all injuries involving tlu^ kid- 
ney as dangerous. This idea has been inherited from surgeons who w(*r(^ not 
familiar with renal surgery, but at the present Avriting operative interfenmcc 
has shown us that this fear Avas not justified and that kidiujy wounds, like the 
wounds of all highly Avascular organs, often heal quickly. Experimental sur- 
gery, in the hands of Albarran, Legueii, Paoli, Podvyssotsky, Tutfier and others, 
has taught us that the mechanism of wound repair in the kidney is essentially 
the same as in any other parenchymatous organ; that is, the proliferation of the 
interstitial connectiAe tissue of the gland bridges the gap betAveen the tAA^o edges 
and then permanently replaces this tcmj)orary memling in the natural way Avith 
the aid of a clot. The functionating elements of the gland degenerate and are 
replaced by connective tissue. Scar formation is rapid in the kidney and the 
process of repair has been shown far advanced after six days. The j)ar(»nchyma 
is substituted by common scar tissue, Avhich is sloAvly permeated by scant, newly 
formed capillaries. It has been claimed by several that, after the healing of a 
kidney injury, a regeneration of the epithelial cells and the glomeruli takes 
[ilace. r <lo m)t belioA^e, hoAvever, that such a process is possible, as in such a 
case the kidn(*y parenchyma would have regenerative ])OW(*rs that arc not shared 
l)y otla^r tissues in the body. The epithelial ccills of the kidney are. so delicate, 
that even a temporary ligature of the renal vein is enough to alter them deeply ; 
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and highly specialized cells do not regenerate. As for glomeruli, one does not 
understand how such a complex formation could regenerate, even in very young 
jicople. If the glomeruli appear more abundant near a renal scar, it is prol)- 
ably because of the shrinkage of the connective tissue in the vicinity. 

There is undoubtedly a compensatory hypertrophy after any loss of sub- 
stance of the kidiK^y, but this is not due to the regeneration of renal elements. 
Coinpensation in the remaining kidney, after n(;phrectomy, for instance, is 
established not through formation of new elements, but through an increase in 
size and in functional activity of the surviving elements; for it must not be 
overlooked that we have normally in the body a mu(?h greater amount of kidney 
tissue than is necessary for the maintenance of life. TufHer r(;mov(;d one kid- 
iKW in dogs and had to slice otT a large part of the other, before he obtained any 
symptoms of urinary insufficiency. 

SUBPARIETAL INJURIES 

Etiology. — Contusions of the kidney arc seen a little more frequently on 
the right sule than on the left (142 to 118). 44i(\y sometimes have taken place 
in both sides; while cases are on record of the rupture of a single asymmetrical 
kidney, and one case of a ruptured horseshoe kidney. In my series, 3 cases 
were on the right side. The most susceptible age is from ten to thirty, that is, 
the ag(? of greatest muscidar activity and liability to accident. Men are much 
oft(*ner affected than women. In my personal cases, eighty per cent occurred 
in men. Kiisler gives even as high as ninety-four per c(‘nt in men and six per 
cent in women. 

The kidney may undergo rupture as a consequence of a (lircct violence^ such 
as a blow, fall on the loin, kick from a horse; or of an Indurcl rompra^sion of 
the body between two surfaces, as in elevator-shaft accidents, by the pinning 
of the lumbar region between the buffers of railroad cars, or by the passage of 
a carriage} wheel over tlu; costo-iliac space, the body resting flat on the ground. 
The latter two accidents and a fall on the loin are the most common. 

Some claim that a kidney may be ruptured by indirect violence, such as a 
strong muscular contraction wluui the botly is bent sudd(*nly forward or on one 
side; but personally I am inclined to doubt the jH)ssibility of a rupture of so 
well-protected and so movable an organ from a mere musciilar contraction, 
unless the kidney is veuy much congested or distended on account of some ob- 
struction to the urinary flow. 

The theories of the mechanism of rupture do not account for all forms of 
renal injuries, but they are the best we have at our disposal at jwesent. 

Pathology. — The pathology of contusions depends on whether the fibrous 
capsule is torn through or not. Jf the capsule is not torn through, the hemor- 
rhage is usually slight, in wliicli case there is a suhcapsular ccchyiiiosis or heina- 
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toiiKT, or irregularly shaped areas of heiriorrliago Avithin the i)aremfhyina near 
tlio surfaee or (extending as deep as the pelvis. 

True rupture exists Avlieii the eapsule is torn and the laceration is deep 
enough to eoiniuunieate Avitli the pelvis of the kidney. * Fissures are usually 
found on the anterior as])eet of the organ and arc Iramrcrsc in dirc^clion or 
radiate from the hilus. Infarets of the usual Aveilge sha])e may follow eon- 
tiii^ions of tlu^ kidn(\y. In cases of true ru])ture of the kidney, there is an ex- 
tensive leakage of blood, or blood and iirim^, into the surrounding tissue, ac- 
cording to Avhether the excretory channels are torn or not. If the rupture is 
rcrij cjiensirc, the two halves of the kidney arc held together by the pedicle 
only, or. In cxlremr causes, the kidney may be diviiled into a number of small 
pieces, some of Avhich may be totally detached. 

The pmdnmal extravasation may burrow down along the urehu* and collect 
around the pelvic organs, but it usually collects in the ret roper iton(*al ccdlular 
tissue, where it forms a ra])i(lly growing licpiid tumor known as a pseudo- 
traumatic hydronephrosis. The contents of the tumor resulting from rupture 
of the kidney consist of a brown-red fluid, which it is said may later change to 
amb(‘r and resemble clear urine. Personally, I have n(‘ver seen lh(‘ clear fluid 
after a rupture of the kidney, and 1 liavc cut into these extravasations of very 
largo size some time aft(*r the injury. Clear fluid I am inclined to regard as 
coming from a rupture? of the r(‘nal pelvis or ureter. 

Detachment of the kidney from its pedi(de is v(‘ry rare and is accompani(?d 
by sev’erc, generally fatal, hemorrhage. When death does not occur at onc(', 
infarction and ne(*rosis of the kidney (extravasation with gangrene of the peri- 
renal tissu(’s) are liable to follow. 

Fracture of the ribs is a frequent complication of renal contusion. The 
peritoneum is torn in some cases of violent injury, an accid(*nt more apt to 
occur in children under tem y(*ars on account of tlu? firm connection betw(M*n tlu? 
peritoneum and the kidney at this early age. Other abdominal organs may, of 
course, suffer coincideiitly Avith the crushed kidney. 

Symptoms. — Ukixk. — W hen a ki<lney is torn, (*v(?n slightly, it bl(*eds 
more or less profusely. lI(?morrhag(? is, then^fore, tlu* most im|)ortant consid- 
eration in the symptomatology <jf renal contusions. Of all forms of ble(‘<ling, 
hnnaturia des(*rves fh(» first ])lace, b(‘cause it is the* most frecpient ami the most 
characteristic. It occurs in the groat majority of cases, even in mild injuries, 
and is lacking only Avhen then? is a small tear that does not reach the calicos, 
and v'lien the continuity of the kidney Avith the ureter has been destroyed. It 
Avill thus be seen ttiat it is not always an alarming symptom per sc, and 
that its absence does not iiiA^ariably indicate a mild injury. Hematuria, 
coming on after injury, docs not mean necessarily a contusion of the kid- 
ney in the semso that Ave are considering; for if a calculus is present, the 
bleeding may have been provoked by the traumatism of the stone Avithin 
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tho kidney, as after a jar. Blood and urine pressing on the outside of the 
l)elvis or ureter may prevent hematuria. 

The hematuria after an injury to the kidney may Im^ profuse at once, or 
slight and subsequently increase; or it may be intcu’mittent. In addition to 
fresh blood, clots or casts of the ureter may be passed, or the blood clots may 
a(?cumulate in the bladder and be discharged ^vith ditliculiy. It lasts from 
two to eight days in the average cases. In sonu?, it may continue remittently for 
weeks. In infcct(Ml cases, secondary hemorrhage may occur. 

Certain conditions that affect the character and amount of urine passed 
occur as the lesion begins to interfere with the function of the kidney. Oliguria 
and even anuria may result if a blood clot occlud(‘s the ureter. I^ater polyuria 
may occur, either simply comi)ensatory in character or indicating the ])rcsenco 
of a traumatic nephritis. Albumen and pus may also lx* found in the urine, 
indicating the presence of an infection and rimal supi)uration. Together with 
hemorrhage, we should look for the general sym])toms such as accompany othel* 
abdominal injuries, and are summed up by the word shock,’’ symptoms whicli 
are due to injury to the solar plexus and other of the adjoining nerve plexuses 
as well as the loss of blood. They include pallor, cold extremities, cold perspi- 
ration, a small and rapid pulse, vomiting, vertigo and ])rostration. If internal 
hemorrhages be sev(?re, there are added to this gradual blanching of the skin and 
mucosie, a thready pulse, anxiety and collapse. If peudtonilis comes on later, 
th(?re are the usual general symptoms associated with this complication. 

Local SYMI*To:^rs. — Tho local symptoms generally come on at oncci after the 
injury, although they are sometimes delayed. They include pain of a varying 
character, usually not scjvere when due only to the injury of the external tissue 
or to fractured ribs. It may, however, be very sevmu', radiating like that of a 
renal colic, and incr(‘asing on movement and often upon respiration. Sometimes 
})atients comjilain of a scmsatioii of something bursting at tlu* moment of injury. 

llotraction of tho cremaster and pain in the testis on the affected side, are 
regarded as sigus of severe renal liemorrhagc and of blocking of tlu* unjters 
by blood clots (Le Deiitu). There may also be muscular rigidity over the in- 
jur(?d organ. The renal pain may last for weeks, and sensitiveness on pressure 
persist for a long time. 

Physical Sioxs. — The skin about the injured loin may be ecchymosed or 
lacerated. Ecchymosis may also follow the connect iv(*-t issue sheaths of the 
s])eriiiatic vesseds and thus reach the external abdominal rings. In certain cases, 
it has been seen to extend over the external genitals. A characteristic feature of 
these ccchymoses due to renal injuries is that they usually reach the inguinal 
ring late — two or three weeks, perhaps, after the accident (Sebilleau, Dumenil, 
Le Dentu) — bnt it must be remembered that they may also be due to injuries 
of other vessels in the retroperitoneal tissues. 

The swelling may be very slight in mild injuries, but it is always distinct 
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in the more severe forms. It nsimlly comes on suddenly in severe cases and 
dcj)cn(is upon the iimount of the effusion of blood and urine. The tumor is usu- 
ally palpable even in mild cases and is dull on percussion, when the swelling 
is suflicicmtly large to percuss well. 

Complications. — The complications arc aseptic or infectious in character. 
Aseptic complications are in tra peritoneal hiuuorrhage, and, rarely, traumatic 
nephritis^ Infectious complications are peritonitis, perinephritic abscess and 
pyelo-nephritis. 

Pkkitonkal Co^irLicATioxs.-; — Effusions of blood into the peritoneum occur 
Avlieii the injury includes a r(*nt in that membrane, or when the liver, spleen, 
or some other organ is torn. A scpfic pcrilonifis develops within a short time 
Avhen infected urine flows into the cavity along with the blood. However, this 
is fortunalely not a common occurrence, as the i)eritoneum is fairly resistant 
to aseptic urine. According to ex]HU*imenls (pioted by Wagner, such urine is 
born(^ by the peritoneum for forty-eight hours without much damage. As- 
cending and hematogenous infections may also attack the i)eritoneum in sub- 
cutaneous injuries of the kidneys (de Quervain). 

Do Quervain noted that, owing to disturbances in circulation of the colonic 
flexure on the affected side, a certain degree of meteorism was often present 
without any peritoneal involvement. This is a })oint worth remembering, as 
such tympanites are apt to mislead one into the diagnosis of traumatic 
peritonitis. 

CiiKONUJ Tkaumatic Nkpiiuitis. — Chronic traumatic nephritis, as a com- 
plication of subciitan(*ous renal injuries, des(*rves a few additional words, as it 
has been the subject of considerable controversy. It is not certain whetlu^r a 
diffuse nephritis can follow such an injury, and it is probable that in the cases 
in which diffuse renal lesions were found at autoi)sy after contusions of the 
kidney, the ])atient had been suffering from chronic nephritis before the injury. 
Circumscribed nephritic lesions may occur, however, in the areas immediately 
involved. In such cases, which are rare, the albuminuria and the casts persist 
for some time in the urine after the hematuria disappears. Albumin has been 
found in small amounts for a year or more after the injury. 

Diagnosis. — 1'hc diagnosis of a renal contusion is possible in a positive way 
when hematuria is ])resent. All other symptoms may lead us to suspect such a 
lesion, but none is sufficicuitly cliaracteristic This does not mean that they must 
not b(i looked for carefully. The (existence of a ))crirenal hematoma, coupled 
with the history of the case, has, however, great value. 

The differentiation between a subparietal renal injury and a renal colic 
dn(‘ to calculus and preceded by an accidental traumatism, is not always easy. 
Tlu* history of the case and the repetition of the attacks at intervals may help 
in making this distinction in the limited time at our disposal in these cases. 
Kenal tumors often give rise to pain and hematuria after an accidental blow, 
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and, in such cases, the diagnosis will have to bo rescirvcd until the urine and 
the (faclioxia give a clew to tlie condition. 

We have seen that the severity of the symptoms is by no means a measure 
of the extent of the injury in siihcutancous renal tramtialism. An exception 
to tliis, perhaps, is the ra])idity with which tlie renal hematoma develops. This 
is usually proj)ortionatc to the severity of the injury. 

la cases with slight or absent swelling and ])ain, hut with persistent hema- 
turia, the cystos(?ope will show from which side the bleeding comes. ^Muscular 
rigidity on the affeeb'd side is of 
service in doubtful cases. 

, In another class of cases, the 
l)lc*eding continues slowly until a 
tumor resembling a small watcr- 
m(‘lou ill shape and size develops 
on one side of the abdomen, most 
marked in front (Fig. 2()8). In 
this case, a lumbar incision should 
b(^ made in the ileo-costal s])acc be- 
hind and the contents evacuated. 

The amount of mixed urine* and 
blood in such cases is often as- 
tounding. 

Prognosis. — The? prognosis of 
renal contusions varies with the 
sev(*rity of the lesion. The chief 
danger is from complications, and 
r(*coveries ari^ on. record of jiatieuts 
who hav(^ been in an apparently 
hopedess condition. Death may oc- 
cur within a short time as a result 
of collapse from hemorrhage. If 
the patient lingers on, complica- 
tions may be feared. According to ^lorris, in rupture of the kidmw, its pelvis, 
or ureter, the jirognosis, as far as life is conceriuHl, is less favorable than in 
rupture of other abdominal organs. 

Statistics of mortality from sub])arietal renal injuries vary somewhat.- 
Edler gives tifty per cent mortality, Kiister forty-sevi*n per c(*nt, Keiui thirty- 
three per cent, but Albarran thinks that these tignri*s ar(> exaggerated, as he saw 
s.even cases without a death and as Le Ihmtu notes that recovery took place in 
nearly all ^as(*s observed by him. Guyon, at the Neckiu* Hospital for the past 
ten years, does^iiot record a single fatal case. The high mortality figures are 
due probably to the fact that only the grave cases are published. Hemorrhage 



Fio. 2fi8. — Shape of the Abdomen tn the Case 
OF A Ruptured Kidney. The rupture extended 
into the renal pelvis. There was a slow leakage 
of blood and urine. (Author’s case.) 
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and suppuration are llic most frequent causes of death. Wagner could find 
but three cases on record where the patient recovered from a riMuil contusion 
complicated by a demonstrable tear in the pmdtoneum. Kiister considers these 
cases as offering the most unfavorable prognosis, "riie question of prognosis 
bears directly on the question of treatment. 

Treatment. — In mild and moderately severe cases, renal contusion heals 
spontaiKMUisly, in which case there is no j)lace for active surgical interference. 
In fact, such jiatients, when ke])t in bed, with strips of adhesive plaster across 
the back, recover quite? wc*ll in a wry largo proportion of cases. I'lie usefulness 
of ice bags is doubtful. 

In complicated cases, rest in heel should bo maintained for a we(?k or Iongi*r, 
after the swelling and all lrac(‘S of bhuHling have disappeareel. Shock should 
he t related in the usual way, but cases of rupture of the kidney must bo very 
carefully watched and, if tlic* shock is great, the? ])ulst» thready, indicating in- 
ternal hemorrhage, ra])i<lly incre^asing, an incision should be made and tlu* 
wouml in tlu; kidney r(‘paired by suture, if not too (jxtensivo. If, however, the 
kidney is badly lacerated, an imnuMliate nephrectomy is indicated. 

If the renal hemorrhage is found to be active, the kidney must be r(;])air(‘d 
or rcmov(‘d. In two such cases of my own, after evacuating the contemts and 
packing the cavity, the hemorrhagt; ceased. Later I removed the ki(hu\y in one 
of these, on account of infection and the great damage done to tlu; kidney. 

Still another indication for o])erativc intervention is given by the; late in- 
fection and su])i)uration of a i)erirenal hematoma. This may require an opera- 
tion three weeks after the accident. The kidney is sometimes necrotic and has 
to be nunoved. 

To sum up in a few words: The immediate indication for O])eration is hem- 
orrhage; the late indications are ])erirenal accumulations and inflection. 

The irsulls of operative tri'atiiient as contrasted with the nonopi*rative treat- 
ment, are tabulated thus by Morris ( vol. i, p. IDS). 

In tw(‘ntv-six cases collected from English and American sources from ISS l 
to 181)3 inclusive, he found : 

One died of other causes. 

Fourteen treated palliatively, ten died — 70.7 i»‘r cent. 

Eleven treated by operation, three; died — 27.2 ])(u* ceuit. 

This is not absolutely convincing jjroof of the; superiority of the operative 
method. Aly personal results to date are: 

One treated palliatively, no death. 

Eour treated by operation, one death. 

Illustrative Gases. — I will give a brief resume of the five; case‘s of sub- 
parietal injury of the kidney T have had. 

Cask T. — Case of subparietal subcapsular in jury of the right' kielrmy. The 
I)atient was a labe^rer, thirty-eight years of age, wlio one week before se;eking 
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admission to the hospital had a fall, striking on the riglit side. This was fol- 
lowed by pain in the loin and inability to pass urine for twenty-four hours; 
when 1)0 finally passed urine, it was r(‘d in color. 

Statm prwsens: A mass the size of a cocoanut, dull on percussion behind, is 
felt in the right lumbar region. Local pain and tendermvss. No tem])erature. 

Urine: Of a Burgundy-red color. S]K>cifi(* gravity, 1.022. Albumin, 
t\v(mly-five p(^r cent in bulk. Some leucocytes and abundant ri‘<l corpuscles. 

'Treatment: Rest in b(*d; milk and Vichy diet; urotropiii and Basham’s 
mixture. 

Course: The patient remained in the hospital five we(*ks. At the end of 
the first week, the urine was straw-colored, specific gravily 1.011), of acid reac- 
tion and (fontained a f(nv blood ccdls and calcium oxalaOj crystals. By the end 
of the s(»cond wee^k, three w(*eks aften* th(‘ accident, all traces of blood had dis- 
ap])eared from the urine, and the tumor was diminishing in size. It could 
scarc(dy be felt at the time of discharge, five weeks lat(;r. 

(\vsK 11. — The ])atient, a laborer, twenty-two years of age, eleven days before 
admission fell while dum|)ing a box of <lirt, and struck the ground on the left 
sid(» from a distance of twenty-five feet. He was unable to walk and had to be 
carri(‘d home. A few days later, the painful swelling, that had been gradually 
inen^asing in size, 0 (*cu])ied the 
entire hd’t side of the abdomen. 

Tli(‘ general symptoms increased 
in s(‘verity, and the patient (»n- 
t(‘red th(^ hospital. 

N talus pru'sens: Then^ was a 
sw(‘lling in the l(*ft side, resem- 
bling a small watermelon in form, 
dull on percussion (Big. 208). 

Temperature lOl^ to 100° B. ; 
pulse, 88; resj)iration, 20. There 
was no visible hematuria. The 
lo(*al findings led to the diagnosis 
of s])lenic ru])ture. 

Treatment : 0])erative. An in- 
cision was made in front, along 
the outer bordc^r of the rectus 
muscle, and the peritoneal cavity 
was opened. The gut was found 
stretched between the anterior 
and posterior ])eriton(»al walls like 
j)i(*(*es of ribbon, due to a retroperitoneal tumor that was pushing forward the ab- 
dominal contents. The patient was accordingly turned and an incision made in 



Fio. 209. — Rupture of Kidney. Shows the rent in 
the kidney proper and pelvis of a ruptured kid- 
ney. The kidney is turned so as to show the tear. 
(Author’s case.) 
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tlio loin bcliiiid, when two and one half gallons of a reddish-brown bloody fluid 
.esea])ed. The kidney was found ruptured ])osteriorly, showing a transverse rent 
in the kidney i)roper extending into the ])elvis that admitted three fingers. Tho 
opening Avas just above and ])osterior to llu* ureic^r. The organ was surrounded 
by a deiis(‘ mass of tissue and very adlau'ent to the adjacent ])arts. The Avound 
Avas ])ack(‘(I and <lrained, but a Aveek later the drainage be(*ame impaired, and 
there was much ])aiii and distress. lh‘opening of wound and removal of two and 
one half (piarts of a brownish fluid containing pus. Xeifliroctomy one month 
later. The ])atient recoAwed (Fig. 

TavSE II I. — The ])atient. was a groc(*r, thirty-one yc^ars of age, Avho three AV(H>ks 
previously, following a fall, began to suflFer from pain, gradually increasing, and 
swelling in the left lumbar region, with anorexia and constant thirst. i\o irr(‘gn- 
laritii's of urination. No visible hematuria. 

^Slaius jmvsrns: A larger tumor, not sharply d(dined, also sha])(Ml like a 
melon, Avas f(‘lt in the left lumbar region. Temperature*, 102^ to F. ; 

2 )nlse, 1)8. 

Treai mmi : Operative. A lumbar incision was made, and a large amount of 
a brownish Iluid like* brok(*n-down kieliuw tissue Avas removed. The ea\dty Avas 
j)acked Avith gauze. Suppuration follow(*d, and tlu^ patient r(‘maiiu*d in the? 
hospital for two mouths, wh(‘n he Avas discharged with the wound in the kidn(*y 
healed. ^ 

Case IV. — The patient, a housewife, thirty-six years of age, had complain(*d 
for eight y(*ar.s of occasional pain in the right lumbar r(*gion, Avith fev(‘r, last- 
ing from a few hours to days. For s<»me time* bc*for(* coming nnd(*r treatnu*nt, 
she had notic(*d an increasing fullness in the lumbar region. Fxaminatitni 
showed a well-d(*(ined tumor on the? right side, extending from tlu* costal mar- 
gin to the iliac fj»ssa, beyond tlu? umbilicus. There Avas anoth(*r bulging in tlu* 
ileo-costal si)ac(* b(*hind. At this time the patient’s temperature Avas 101/^ F. ; 
pulse, 1)4; respiration, »l(l. Slu* was sent to the hospital in an ambulance, and 
at the time of admission, a few hours after the first examination, her t(‘mp(‘ra- 
tnre Avas 105*^ to !()(»'" F. ; j)ulse, res])iration, -40. No Avell-delined tumor 

could be outlin(*d in the examination, but there Avas a general mass ov(*r tlu; (*n- 
tire right side of the abdomen. It was cAudent that tlu; ride; in the ambulance* had 
caused rupture oi the kidi]ey and leakage into the ])ostr(?nal s|)ace. An in- 
cision was made the next <lay, and a large amount of blood and ])us evacuated. 
Tlu* temj)erature drop|)(;d at first, but then ran a septic course due to imp(;rf(;ct 
drainage. 14ie kidney on removal was found to contain a stone. The outcome 
Avas d(;ath. 

Case V. — The patient Avas a man twenty-nine y(*ars of ago, an ironwork(*r 
by occupation, who gave a history of many attacks of malaria. Two years ago 
he had pain in the right loin, lasting four or five days, and this had r(*curr(»d 
since at inteiwals of four or five months, Avith a little fe\"er, lasting^for hours 
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or days. Four montlia before eoining under treatment, the patient, Avliilo 
lifting a piece of metal, heard something snap on the right sidev, this was 
followed by faintness and (?old ]X‘rsj)iration. There was a strong desire to 
urinate, and the urine ])assed was bloody, remaining turbid ev(»r since? that 
time. At the time of admission, the ])atieiit had a s(*ptie temperature, avm*- 
aging 100° F. ; his general condition was bad. A large? mass (?ould be f(?ll in 
the right side. 

Trcatnienl : Operative. An incision was made in the loin, and three pints 
of mix(?d urine, blood and pus w(?re evacuated. A ragged opening was found 
in tlu? lower pole from which protrude<l a fragment of stoiu?, over an inch in 
l(?ngth and one third of an inch in width. The wound was packed. The 
t(?mj)eraturc dropped after the operation; the wound did not heal and a sinus 
r(?maiiied, discharging urine and jms. A"(‘])hro(omy was ])erformed, followed 
by free drainage of the kidn(?y, and the ])atieiit left the hospital one month 
later in good condition. 

INCISED, PUNCTURED AND GUNSHOT WOUNDS OF THE KIDNEY 

Etiology. — Incised and punctured wounds of the kidney are almost always 
due to a thrust, or to a fall on something sharp, as a pointed w(*apon. Tlu? kid- 
ney is g(?nerally alone affec'ted, as the wound is usually due to tlu* stab of a knife 
in the back or side, and the opening of the peritoneal cavity is infrequent. Still 
rarer is a complete division of the organ. When the kidmy wound results from 
a thrust through the anterior wall of the abdomen, the other abdominal organs 
are usually injured as well. 

The wound may vary considerably in dei)lh and direction. As these wounds 
are often intlict(?d by septic instruments, it is not sur])rising that tiny fre- 
quently become se])tic. 

Gunshot wounds are rarely seen in civil practice, and in war they an* al- 
most always comi)licated with gunshot injuries of other organs on account of 
th(? high velocity of modern firearms. Juller states that th(?se wounds constitute 
about one twelfth of one per cent of all gunshot injnri(?s. Only thr(‘e cases are 
on record in women. 

Pathology. — The bullet may remain in the kidiuy and become (Uicysted 
there, or it may ])asa through the organ, or it may graze? it and cut off a j)ieco 
of renal substance, or ])ass through (Ik? renal ])elvis. Fi’agmeiits of cloth, bone, 
etc., may be carried with the bullet and remain in the? track of the projectile. 
There is always a certain amount of contusion along this tract, and an eschar 
forms in its walls. "I'lie kidney may, howevc*r, be mashed to a pulp by the 
projectile. TIm? orifices of entrance and exit are of unequal size, the latter 
being usually the larger. Shdlate fissures radiate from tlu^se oj^enings when 
the kidney is flaccid, or a long and wide fissure results when it is distended at 
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tlie time of tlie injury. TTnless the pyramids or calicos he wounded, no blood 
escapes and there is but little hematuria at first in the average case, though 
blood may a(*cumulate in the i)erineal space. 

These wounds heal hy granulation followed by the formation of cicatricial 
tissue, afteu* the slough has separated from the tissues and has been dischargcMl. 

Foreign bodies carrie<l in with the bulh^t may hec^ouK' encysted in the kid- 
ney, or j)ass int(^ the ureter or through the (‘xteriial wound. Fistuhe are fn*- 
(juent secpuda*. 

Symptoms. — Tlu^y an* the same as those of contusion ; namely, h(*niorrhage 
and shock and a wouml in the lower region or in the abdomen below the 
costal arch. Pain in tlu* wound, radiating along the uniter, is a very variable 
feature. The hemorrhage may take place externally, int(*rnally, or through the 
ureter. 

External hemorrhage alone is excej)tional. It is generally assoeiatetl with 
hematuria. The latter is rarely absent and may be an early sign. The amount 
of hematuria is much greater in pro])ortion to the internal perirenal as well as 
the external h(*morrhage. Wluui the outer wound is large*, there is eonsiderahle 
(‘xternal bl(*e<liiig and generally very little lumbar swelling. If the calices or 
])elvis are woinideel, urine will Ik* mixed with the blood. In gunshot wounds, 
the immediate hemorrhage may be slight, owing to the pr(*s(*nc(* of a clot, but 
when a slough se])arates, after five or six days, llu*re may be a ))rofus(* s(*condary 
liemorrhage. Prolapse of the kidney through the wound is extremely rar(\ 
Th(* syni])t<)ms of renal in jury may be obscured by those of the oth(*r abdominal 
organs simultaneously involved. Keteiition of uriiu* in the kidiuw may b(^ 
caus(*d by a clot clogging the ureter. The complications are all rt*ferable 
to infection and consist in peritonitis, nephritis, jmditis and ])erin(*phritic 
abscess. 

Diagnosis and Prognosis. — The situation, dir(*ction and origin of the 
wound, hematuria, heiiiorrhage from the external wound, or ordinary extravasa- 
tion, are the chief guides in the diagnosis. In case there is an escajK? of urine 
from the wound, the odor of. the fluid is usually strong enough to prevent errors; 
but, if there is any doubt, an examination as to the j)resenc(» of unai can be 
made. A digital examination of the wound should be resorted to in (hmbtful 
cases. I.umbar pain and hematuria are reliable signs of a renal wound in these 
cases. The sounding of gunsh<jt wounds is only permissible under circumstances 
pointing to the i)resence of a foreign body. The X-ray will often locate the 
bullet. 

The prognosis is always grave and depends largely uj)on coincident infec- 
tion, u])on |)(*ritoneal penetration and upon the i)articipation of the renal pelvis 
and renal vessels in the injury. Albarran gives the general mortality as lift(K*n 
■per cent. Of forty-three cases of ])unctured and incised wounds of the kidney 
collected by Kiister, ten (twenty-three per cent) ended fatally. The death 
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rate has been eonsiderably lessened by operative treatment. Experi(m(?c in the 
South African War, according to Morris (vol. i, p. sliowed that i)enotrat- 
iilg wounds of the kidney, caused by modern small-bore bullets, do not neces- 
sarily have a fatal issue, even when otluu' organs are traverscnl, and that tlui 
kidney or the liver may be pierced from before backward or from sid(^ lo 
side, without any symptoms of importance following. Tli(‘sc fortunate cases 
ar(i due to the fact that small-bore bullets do not lacerate and make very small 
Avouiids — a fact that has alt(;red many aspects of military surgery within 
recent years. 

Treatment. — The general treatment is that of shock and h(Mnorrhag(\, 
consisting in stimulation for the former, and a hot salim^ (Miema or in- 
travenous injection for the latter. A simjde autise])ti(* baudagci should he 
])laced over tlui wound, and, if the ])ati(mt's gcnu'ral condition im])roves, 
th(i treatment shouhl be expectant and symptomatic. T do not belicwc^ in 
closing the wound, although, if it is V(*ry large, tlu* edges can b(> brought 
tog(‘thc‘r by surgical ])laster, allowing sufticient spac(» for the escape of blood 
and bloody urine. 

If th(» hemorrhage is severe, and th(‘ patient do(^s not rally und(‘r stimu- 
lants, th(» cas(? h(‘coni(‘s an (*m(‘rgency one, and a wide lumbar incision must he 
mad(*, the kidney reached and sutured, leaving a drain from tlu? surface of the 
kidn(‘y to the outer dressings. If the organ hv, found too extensively involved, 
a (pii(*k ne))hr(K*tomy should be performed. 

To sum up: Put 011 an antiseptic bandage with an ic(» bag over the wound, 
count(»ra(‘t shock, check the lunnorrhage, keep tlu^ ])atient quiet and hr as con- 
srrmtirr as j)ossU)lr. Such are the guiding rules for the treatment of all kid- 
ney wounds. 

Illustrative Case. — 1 have had only one case of ])unctured won ml of 
the kidney, a laundryman, twenty y(»ars of age, who was stabbed in the 
loin fnan behind just above the twelfth rib, and was ahl(» to walk to the 
hospital. 

Slat as prwsrns: Then? was a wound, about thre(‘ cpiarters of an inch in 
length, in tin* lumbar region, and a mass was j)r(»s(*nt resembling an enlarged 
kidney. The patiemt vomited and com])lained of j)aiii in tin* loin. His ])nlse 
and temperature* W(*r(» normal. 

Trvalmcnt: Internally, 15 minims of the fluid extract of ergot given 
every thr(*e hours, and urotropiu giv(*n’ every six hours. Wet dressings on 
the loin. 

Course: On the following day, he urinated a (juart of red blood and con- 
tinued to j)ass bloody urine for seven days, Avlnm it became clear and he left the 
hospital. Two days later he began to suffer from fretpiency of urination, void- 
ing every tliree hours, and on the following day again pass(»d red urine. There 
was severe pain over the pubic region, and the patient reentered the hospital, 
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where he was catheterized and a quart of bloody urine was drawn off. At no 
time did he have any fever. The hematuria ceased altogether at the end of 
two weeks after tlui accident, wdien ho left the hospital. Tlui renal hematoma in 
the loin ptu'sisted during the whole time, and was still present on the right 
side at the time of the discharge. 
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MOVABLE KIDNEY 

Movablk kidney is frequently referred to as floating kidney, but more 
oorreetly s])eaking a movable kidney is oiui that has an abnormal range l)ehind 
the j)(*ritonenm in a vertieal ])Iane, while a floating kidney is one with a meso- 
nephron whieh floats among the abdominal viseera. 

The kidney is held in ])laeo by the'fatty ea])side whieh snrroiinds it, the 
perirenal faseia, tin? siiprarcaial eapside lo whieli it is adherent, the rcmal ikmU- 
cle, and through tlie intra-abdominal pr(‘ssiir(». Tlu^ p(*rirenal faseia (sen* Fig. 
JK)) inelos(^s it (»n all sides, but is open at the low(?r inner part, in whieh direc- 
tion the kidn(»y tends to mov'(‘. Th<*r(; is normally some mobility of the kidmw, 

from to 5 em., gr(‘at(n* in women lhan in men, <le])endiiig n])on the length of 
the vasenlar pediel(\ 1 1 may be sai<l that, whenever a kidney ean be felt ])ro- 
jeeting b(*low tll(^ ribs, moving on respiration and sensitive to the toueh, it may 
be considered movable in the ])alhologieal sense. The frequency in anto|)sy 
findings dillers greatly from the clinical statistics. For instance, Kj^stein, in 
com])iling ])ostmorteni statistics, found (hat it had occurred once in r)0() cas(*s and 
Newman estimated 1 to 1,()()() ; while, clinically, Kntnow found it in 20 ])er cent, 
(llenard in 22 per cent, Goddard-Danhienx in ^15 per cent of women and 21. .-{5 
per cent in men, and Harris in over 50 |kt cent in women, while in men it was 
ju’cscnt in 2.11 ])er cent. T b(*lieve it is safe to say that it occurs in 10 per cent 
of women, although 1. think the percentage of those who suffer to any marked 
degree from the mobility is much less. 

Three degrees of movable kidney arc spoken of: First, when the lower half 
of the kidney is palpable (Fig. 270, I) ; second, wlien the entire organ is ])al- 
])able (Fig. 270, II) ; third, when the entin' organ can both be palpated and is 
freely movable downward and inward (Fig. 270, TIT). The third degree, ac- 
cording to Glenard, constitutes a floating kidney. The organ is at times even 
more movable and has b(»en found in the female pelvis, from which position it 
has been removed by operators who mistook it for a cystic ovary. When it moves 
away from the loin, its usual rotation is downward and inward, and, as it pro- 
gresses, its lower pole moves forward and its U])j)er pole tends to point back\vard. 
(See Fig. 270, III). It sometimes pulls on the duodenum and often makes an 
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extensive excursion with the ascending and hepatic flexure of tho colon, pspe- 
cially when there are adhesiona to one or the other of tliese viscera. 

Jn mild degrees of inovahhi kidney, the ureter gives rise to no trouble; but 
when the displacenient is marked, it may curves or kink, although still allowing 
the urine to ]>asa through it, but less easily than under noruial conditions. Ihis 



Fig. 270. — Displacement of the Kidney, Showing (I, II, III) the First, Second and Third De- 
grees OP Displacement. (Kelly’s “ Mwlioiil ClyncctiloKy.”) 

may interrupt temporarily the flow of urine (Fig. 271). When tho kinks are 
held by adhesions, the coursii of the urine may bi; seriously impeded, giving rise 
to retention of urine in the renal pelvis an.d attacks of pain. 

The sujirarenal capsule does not move with the kidney.^ The peritoneum 
over the kidney may become loosened and elongated and accompany it in its 
excursion, resembling a mesone])hron. 

Etiology. — The etiology of movable kidney is still a subj(*ct for discussion. 
WoiiKUi are jiredisposed to this condition, 'llie relatives fre(]uen(*y in m(*n and 
wormui is variously estimated from 1 in 7 to 1 in 15. In my practice it is 1 to 5, 
but presumably b(*cause my male patients are more numerous. The reason 
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for this predisposition in women is that the reiinl fossa, i. e., the hollow in the 
loin where the kidney rests, is shallower in the female. It is also more open 
below and narrower at the upper part, where- 
as in men the fossa is deeper and narrower 
at the lower part. 

The most favorable period for the devel- 
oianent of this eondition is that of {i^estation, 
although it is frecpiently found in young 
girls and has been rei)orted in infants. The 
right si<le is affected in b(*tween 85 and tH) 
j)er cent of the (aises on account of the longer 
pedicle, the pressure transmitted to the kidney 
by the liver during respiration, and pressure 
from corsets, waistbands, belts and girdles. 

Pregnancy is (fonsidered an important 
cause, especially when frequently repeated 
at short intcirvals and followed too soon by 
exertion. ^Iultii)ara! are affected mon^ ini- 
quently than nulli])arie, in a ju'oportion vari- 
ously estimated at from 20 to 1, to from 5 
to 1. This tends to show the importance of 
intra-abdominal ])ressurc in the support of 
the kidneys and the fact that the abdominal 
wall, if its muscles are strong and w(*ll devel- 
oped, serves as a bandage with the intestine acting as an elastic pad. It also 
emphasizes the im])ortance of preserving the strimgth of the abdominal wall. 
In cases where this is much weakened after pregnaiuy, the woman should 
remain in bed until it has become stronger and, when she resumes her usual 
lanisehold duties, an abdominal sujqiort or belt should be worn. 

A loss of fat is usually spoken of as an ini])ortant cause, but this is not 
especially noted in the fatty capsule at tluj time of ()|)eration in thin subjects. 

The question as to the connwtiou of nephroptosis with g(*neral (Uiteroptosis 
has been discussed by many ami, according to (Jleiiard, it is but a i)art of 
entero])tosis, the latt(?r being a disease of general bad nutrition, accom])anied 
by the falling forward and downward of all the abdominal visci»ra. (Jlenard’s 
vi(?ws, however, arc not universally acce])ted and 1 think it is safe to say that 
while neidiroptosis has no tendency to jmxluce gcuuu'al (Uiteroptosis, that the 
latter condition may assist in producing the former. 

All observers seem to agree that the corset and tlu^ tight waistbands of heavy 
skirts in women, and the tight belts sup]>orting th(^ trousers in workingmen, 
are common causes of this wuidition. Corsets and waistbands suiqiorting heavy 
clothing do evidently have a traumatic influence on the kidney, as the former 


Fig. 271 . — Kinking of the Uretei 
jN Displacement of the Kidney 
"J'his kinkiriK of the ureter iiue 
interrupt temporarily the flow o: 
urine, loadiiiK to the formation of ai 
intermittent neiihrydrosis (hydro 
nephrosis) . (Harris, in Reed’s “ Text 
book of Gynecology.”) 
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ill many iiioveiiieiits tend to jiiish the liver against the kidney; whereas, if the 
kidney is dis])laeed and it is iiressed n])ou hy a thin belt or waistband, the 
weight of the elothes tend to drag the kidney down during eertain inovenients, 
as when the pat unit bends forward in the act of scrubbing, washing, or in other 
motions of a similar nature. The lifting of lu^avy weights, reaching for high 
objects, straining at stool, chronic hacking cough, horseback riding and the 
skipping rope also tend gradually to dis])Iace the kidney. These can all be 
s2M>k(‘n of as repeated traumatisms of a mild character. 

I feel that the claims that sudden traumatism causi?s movable kidney — such 
as a blow in the loins, a fall uixui the knees, buttocks or jKM’iiuium, a blow on 
the thorax, a sudden muscular strain due to the abru))t stopjiing of a car and 
other claims of a similar nature which are used in suing corporations and 
railway companies — are groundless. Jn all such case's, if the traumatism had 
b(*en suHicient to dis[)lacc the kidney suddenly, it would have been grave? enough 
to have riqitured the vessels or the renal jx'dicle and given rise? to a dangerous 
hemorrhage, and, jierhaps, sudden death. It is really the reju'ated traumatism 
of a mild character that causes the? trouble, as has alri*ady Ixx'ii mentioned under 
corset and belt jiressure. 1 iK'lievo that jiersons who smhlenly complain of pain 
iji the loin after a shock, a car accident or jar,'and in whom a movable kidney 
is found on (»xamination, would have sh<»wn the jin'sence of such a condilion 
had they been examined before the accidiuit ; but as th(*re was no reason for 
such an examination, the im'scnce of movable kiilney naturally was not known. 
On the other hand, wIkmi a movable kidney exists, a sudden jar or wrimch may 
give rise to renal strangulation and thus bring on symptoms that might induco 
one to believe that the mobility had Ix^eii caused by the recent traumatism. 

llen'dity is s])oken of as a predis])osing cause of abnormal ri'iial mobility. 
This may be true in a Avay, on account of the liability of tlu* child to have tla? 
same ImmIv contigiiration as the moth(*r, and, consiM|n(mtly, if tlu* mother had 
a movable kidney, the child would be pr(‘dis|)osed to its develo])ment, for 1 
consider the body form as tla? jirincipal jiredisposing factor in this condition 
and all others as slowly contributing causes. 

Tiik Jjody IxDKx IX Patikxts With AIovatujo Kidxky. — Bech(*r and 
Leiinhof, in examining a large number of woimm, found that they could gen- 
erally judge from the appearance of the ]»atient’s figure whethc*r one of the 
kidneys was ])alpable or not. After reasoning out the whys and wh(*refores 
of this d(?cision, they made the following seientifie observation and deduction: 
First, that more movable kidneys Averc found in women with a long <listance 
from the suprasternal notch to the pubes and a small waist tlian in women with 
a sluu’t trunk and large* waist; second, they decided, after taking many candul 
measurements, that the distance from the suprasternal notch to the? upjier 
margin of the symphysis pnbes, divided by tlu? smallest circmnfercnco f)f the 
abdomen and multijdied by 100, constitutes a body index. Given as a result 
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or quotient 75, representing the normal woman, if a miinl)er above this resulted, 
say 77 to 80, it could be considered ])ositivc that one kidiw^y was movable; 
whereas, if it was below 75, say 73 or less, no movable kidney was present. 3 he 
nieasureineiits were computed according to the metric system in centimeters. 


The mathematical index = 


Jugulo-pul>ic distance 
Circumference of abdomen 


X100 = 


( 75 — normal 
77 -plus — positive 
73-minus — negative 


Harris, of Chicago, continued the studies of Ilecher and Leiinhof, but went 
into Ihe subject more carcifully, and has, thm-efort^, bcum able to giv(* to the pro- 
f(\ssion a clearer and more compreheiisivo idea of llui importance of the body 
form in movabhj kidjiey, as well as to depict the shape of the individual predis- 
])()sed to movable kidii(»y, in contradistinction to one who is nut so pi*edispos(?d. 

Harris divides the body into three zones — the U])])er, middle and lower- - 
by drawing three planes tbrough the body transversely. (See Fig. 27:^.) He 
takes the tips of Ihe tenth ribs as the landmarks, because they are fixed ])oints, 
whereas the smallest eircumferenee of tlui bo<ly is ratlun* an uncertain local ion. 
He then proceeds to take certain measurements with the ])atient lying flat on 
th(^ back. The circumferenc(^ of ihe body at the tii)S of the tcailh ribs is first 
measured and a mark is made with a ])encil where this line crosses the median 
line. A mark is also made at Ihe lower end of the sternum and the circum- 
ference is taken at this ]K)iut also. The bnaists must be drawn u]), if they are 
in the Avay, and the circumference should be takmi at the end of the ordinary 
res|)iration. Finally the distance between the u])])er stiamal notch and the 
U])per margin of llu; symphysis is taken, and a line drawn betwei‘n these two 
points, u])on whi(di the length of each zone is noted. These measurements give 
us Harris's Judex T^o. 1, Avhich is simjdy the jugulo-sympliysis, divided by 
the circumference at the tenth rib and multiplied by 100. It is similar to that 
of Hcndier and Lennhof, but it is more accurate. When this index is above 
77 or 78, the kidney is palpable ; but when it is behnv tliesc; figures, palpation 
is negative. 

J>y a comjnirison of the difl'erent zones in cas('s with ]nilpabl(* kidneys, it 
was found that the increascMl length of the jugulo-symidiysis Avas situated 
chiefly in the middle zone, Avhile the upper and loAV(»r zoiu's nMiiained practically 
the same. In iiegatiA^e cases, the aAxragc* circumference of the uj)per end of the 
middle zone Avas 77.1 cm., and of the loAA^er end of the middle zone, 00.5 cm. 
On the other hand, in positiAX' cases, the upi)er circumference of the middle 
zone was 73.40 cm., and 01.9 cm. for the Ioaaxu* circumference. Thus, there 
was a marked contrast IxdAveen the ])ositive and negative cases in regard to 
the circumference of the loAV’er end of the middle zone. Tn other aaxahIs, the 
middle zone Avas elongated and made narroAver, esiK'cially at the loAver end, 
whenever the kidney Avas palpable. 
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Fourth Diameter: The U])i)er antero-posterior diameter; from the lower end 
of the sternum to the spinous process opi)osite in the same plane as the uj)per 
lateral diameter (Fig. 27d, No. 4). 

Fifth Diameter: The middle antero-posterior diameter; from tlu* median 
line in front to the S])inous process opposite on the same plane as tlie middle- 
lateral diameter (Fig. No. 5). 

In order to draw conclusions from his transverse diameters, h(i divided 
the middhi lateral by the upper lateral diameter and multipli(*d the (juotient 
hy 100, thus obtaining Index No. 2. The second index refers entindy to the 
middle zone and shows the ixdation betweem the latcu’al diameters of its lower 
and upper (‘iids, or, in other words, tin* amount of coTistriction at the lower end. 

Index No. 2 arranged as a matliematieal problem is solved as follows and 
shows one of many results that may 1x3 obtaiiual: 

Middle lateral diamet er ^ _ r73.23 — positive 

Upper lateral diameter \85.26 — negative 


Furthermore, all cases below 81.8 were found ])Ositive, tliat is, with mova- 
bl(» kidney, while all cases above 81.8 were found negaliv(‘. 

In detail, the nieasurements of the diameters were as follows: 


1 

In N<**5ative 

In Posilivo Cases 

DifTerenoe. 

Avorago upper lateral diameter 

Average middle lateral diameter. . . . 

Av(*raK(^ lower lateral diameter 

Average upper antero-poat. diameter 
Average middle antero-post. diameter 

23 .62 cm. 
20.2 “ 
28.7 

16.9 “ 

15.67 

23 .85 cni. 
17.44 " 
29.06 “ 
17.03 “ 

14 .26 “ 

0 . 23 em. Praetieally same. 
2 .76 cm. or 13 .6 p( r cent. 
0 . 36 em. Practically same. 
0.13 cm. 

1 .41 cm. or 9 per cent. 


The diU'erence between th(3 upiH*r lateral and the middle lateral diameters, 
in negative cases, was 3.4 cm. or 14.4 ])er cent, and the ditlerence Indween 
the upper and middle antero-posterior diameters in these cas(*s was 1.23 cm. 
or 7.28 per cent. In the i)ositive cases, the dilTerencc? ludween the u|)|)er and 
middle lateral diameters was (>.41 cm. or 27 peu* cent, while betw(»en the u])|xu’ 
and iniddhj antero-posterior diameters the difference in these cases was 2.8 cm. 
or 17 per cent. 

These tigures show that the middle zone diminishes in size from above 
downward nc'arly 100 per ccMit more from side to side, and 1 10 p(»r cent more 
from before backward, in the positive cases than in the negative. This means 
that th(»re is a ifiarked diminution in the ca])acity of the middle zone in the 
positive cases in which the kidney can be felt and this diminution grows more 
markc<l in these cases as we advance in th(‘ nnM<lle zone from above downward. 

As the u])j)er zone remains practically the same in the two classes of cases, 
any lessening in the capacity of the middle zone must result in a crowding 
of the contents of this space downward — in other words, a greater tendency to 
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a displaced kidney. The above description contains the .essence of Harris’s 
views and is practically his own wording with his conclusions from the study 
of the body iiuhixes as dtudsed by him. 

The two ligures, one of the normal tody and the other of the form predis- 
posing to movable kidney, W'ere drawn by Harris and presented to mo by him. 
1 here take this oi)portuiiity to stale that, in my o[)inion, the careful study that 
Harris has made of cases of movable kidney has done more to make clear the 
predisposing cause of this disease than any other writings on the subject. 

Symptoms. — In many instances theu’e are no symptoms in a case of movable 
kidney, as has been ascertained frequently, when its prescuice Avas accidentally 
discovered during a ])hysical examination for some other reason than for indi- 
cations of inovablii kidney. Frequently the severity ol the sym])toms is by no 
means dependent u])on the degr(‘e of mobility of the organ, as a slightly movable 
kidney may caus(? great sntbudng, while another may be marke<lly movabh; with- 
out giving rise to any signs. 

(’linically, tli(*re are tlinn* ty]K*s of movable kidney — first, the painful or 
neuralgic; S(‘(*ond, the neurasthenic; third, the dys])ej)tic — according to the 
j)n‘doniinant symptom, although tluw may be associat(‘d in dill(‘rent degrees. 
Fain Avas present in t)i) per ccuit of tlu* <*asi‘s in my own ])ractic(^ 

P.MX. — Fain is due to traction on the nerve ])lexuscs and on the |)eritonenm 
or other organs cov(‘red l)y th(‘ peritoneum, es|M*cially if adhesions an* |)res(mt. 
Its chara(*ter is generally a dull a<*h(*, either constant or rirurring, and accom- 
])anied by a senses of dragging or heaviness. It is usually situated in llu^ h)in 
b(?loAV th(* twelfth rib and less frequently in front on one side of the umbilicus, 
in the iliac fossa or in the groin. 

Oc(*asionally there are acut(», jatroxysmal attacks of pain that come on sud- 
denly, starting in the loin and radiating along the urc'tcu', calleil Dietl’s crisis, 
someAvhat similar in character to those of renal calculus. During the seA’(*re 
attacks, there may Imj muscular rigidity on the alhH'ted side, the kidney may be 
fr)nnd enlarg(*d and t(*nder from acute congestion, and the urine may contain 
blood. There may lx? oliguria at times folloAA^ed by ])olyuria. These attacks 
usually last for a fcAV lionrs and sometimes for a f(‘AV days. They are due to 
kinks or crunpre^sion of the ureter, causing an increased renal tension and 
resulting in variable degre(;s of renal retention or tcurqmrary hydrone|)hrosis 
(Fig. 271 ). T\w records of my oavu cases shoAV that of those having pain four- 
teen ])(*r <*ent had attacks occurring from every fcAV days to ViVury fcAV months. 
The history of the attacks of pain coA-ered a perif)d of from four months to 
fourteen yf*ars. 

In thr(*o per cent of my cases, the })ain began suddenly and the patients 
attributed the condition to some moA’ement they had made just before they first 
nolieed the pain. In one case, the patient stooped OA^er to pick up some 
clothes, since AAdien she has exi^ericnced a peculiar sensation in her right loin 
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and has had occasional pain of a dull dragging character. Another woman 
first felt the pain come on while raising an awning, since when she has had 
it whenever she does hard work. Of course, the occurrence of the lirst pain 
coming on suddenly during some particular exertion docs not mean that this 
has caused the trouble, but that the stage; of mobility had b(;en rcacrluid when 
any nioveinent or jar might favor the sudden falling of the kidney or a ureteral 
kinking, causing a sudden pull on the renal or ovarian plexus(;s. 

Attacks of pain generally increase in freeiueiicy, and sometimes in severity, 
as the case progresses. Jn twenty jx;r cent of my cases, the pains were dull in 
character. The abdomen was usually relaxcnl. 

Anjivous Symctojms. — The nervous ph(;nonii;ua of movable kidney are 
sjiokeii of as hysterical and neurasthenic. Among these; nervous syin|)toms, 
which differ in various individuals, are irritability, restlessness, de|)r(*ssion, 
languor, ])al])itatioii, vertigo, a feeling of ])r(*ssure in tlie head, neuralgia, loss 
of flesh and aj)petite, and a general impairment of health. The; lu^rvous pains 
an; generally nephralgic, sciatic, lundair or intestinal, and sometimes ovarian 
or testicular. 

(Jastijo-intkstjnai. oil DvsPKeTio Symptoms. — Symptoms of this char- 
acter are fretpumt. Of these, indigestion and flatuhmcy are most common. 
X(*xt in order are constipation, due to juvssure or dragging u])on the colon, 
gastralgia, naus(‘a, vomiting and other sym])toms of gastritis during attacks of 
renal strangulation. Jaundice from dmxhmal traction or compression of the 
bile diK'ts, or tugging on the hejiatico-duodenal ligaments, is not so common as 
often assume<l. Symptoms of ajipeiidicitis may be ])roducod as the; result of 
comjiression of the su])erior mesenteric vess(;ls, and the congestion of the vermi- 
form api>endix which follows. According to Kdebohls, this temhuicy to a])])(Mi- 
di(*itis is found in fifty per cent of women suffering from a movable kidney. 

Among other symptoms, are weakness, dizziness, loss of appetite, ihroWnng 
in the abdomen on the aifect(‘d side, headache and constipation, (^hills and 
fever have occurred in a few cases, associated with ])velitis and renal ri*- 
tention. 

(hlAKA( TKll OP TiMNATION AM> TIIK rKINK. 111 disclissiug t llCSc; t WO SVllip- 

toms, there are siweral ])oinls to be consider(‘d. The (diaracter of tlu; urination 
does not differ much from normal, any deviation d(»pending principally on the 
jiresence or absence of renal rctmition or strangulation, tlu* latter of which is not 
common. Tf there is renal retention, a tem])orary hydronejdirosis, tlau’c will 
be a diminished amount of urine passed, or oliguria, Avhilo tin; secretion is 
regained in the kidney; but when the kidmw returns to its proper position, a 
larger amount of urine will be voided, whi<*h is spoken of as polyuria. 

Tn renal strangulation, th(»re is a diminished amount of urine during the 
attack, after which an increased amount of a highly colored urine, often con- 
taining blood, is passed. 
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111 the usual ease of movable kidney, the urinary findings are slight, if aiiy: 
a low specific gravity, a very slight trace of albumin and an occasional hyaline 
cast, or som(»times a few Knely granular easts. These findings are due to the 
irritability of the kidney and the strain on both organs incident to the irregu- 
larities of the renal circulation and the urinary excretion. 

Edebohls, in oi)erating on movable kidneys by partially decapsulating the 
organs and fastening them to the abdominal wall, noticed, in cases with this 
variety of urine which closely resembled that of interstitial nejdiritis, that the 
polyuria, casts and albiiUKui gradually disap])ear(»d or dimiiiish(‘d. lie, there- 
fore, reasoned that, if ])eoplc with movable kidney pass(*d the same urine as 
patients with interstitial ne|)hritis, movable kidney was the cause of interstitial 
nephritis; and furthermore, if the interstitial nephritis associated with mov- 
able kidney was cured by partial decapsulation, then any case of chronh; la'^phri- 
tis could be cured by de(‘a|>sulation, as it gave the kidiuys a chance to form 
a collateral circulation with the abdominal wall or with the fatty capsule. This 
was the line of reasoning that led him to recomnu'ud t()tal decaj»sulation of the 
kidney as an operation for the cure of chronic Bright’s dis(»ase. 

Physical Examination. — N ery few practitioners can feel a movable kidiuy 
unless the mobility is <]uit(' marked, as tiny have not sntHci(‘nt practice in reiial 
palpation. This should not, however, be consideri‘(l a reH(*ction on their diag- 
nostic ability, as 1 have seen the best surgeons and internists fail to detect this 
condition wli(‘n kidneys were movable in a marked degree. Again, 1 myself have 
sometimes had the greatest ditli(»ulty in locating movable kidmys, the movement 
of which the paticait c(nild sometimes feel in her abdomen. Such <lifHculties 
occurred juuncipally in patients with a large abdomen, either from distention 
or from thick walls. This leads me to state* that tluj princi])al diHiculties in 
detecting a moval)le kidney are, a thick abdominal wall, t(Jo linn pn'ssnre on the 
l)art of the examiner, and an unfavorable ])osition on the part of the ])atient. 

To show the ease with which one can detect a movable kidney at timers, 1 will 
relate the history of a ])atient wh(»se husband said she* was suffering from imli- 
gestion and hives, and that she at that time had an attack of hives on her abdo^ 
men which annoyed her considerably and for whi(rh condition he asked me to 
prescril)e. At the time of the visit, she was examined standing, with her skirts 
lowered and her ui)per garments raised in such a way as to expose h(;r alxlo- 
nien, which was the ])rincipal seat of the eruption. 1 at once saw a typical 
band of herpes zoster on her right side and, moving my finger lightly across it 
to see if the characteristic v(»sicular feel was pr(*s(;nt, 1 d(*t(*cted a kirlney beneath 
rny finger tips which was displaced by the gentle pressure used and which came 
back against them again when the pressure was rcmoviMl. Sin(*e then I have 
s(*en several movabh* kidneys which have been as easily demonstrated, and none 
of Avhich T would have been able to detect if I had resorted to the strong pressure 
that I Avas formerly in the habit of using. 
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. A change of position is also a most important procedure. Most patients are 
'examined lying flat on tlieir backs with the result tliat, unless the kidney is held 
down by adhesions, it will go back into its fossa; and as this fossa, in the right 
loin, has in front and on its side the liver and ribs, it is extremely difficult to 
palpate the organ. It is, therefore, advisable to examine the patient on a table, 
the back and shoulder part of which can be raised so as to allow the kidney to 
fall from its lodgment, if it has sufficient mobility; then, having made firm 
pressure below the lower ribs behind and in front on that side, to prevent the 
kidney from slip])ing up, the patient should be lowered into the dorsal ])osition 
again while keeping her abdominal muscles lax, so as to allow the lixaminer to 
niainlain his grasp on the d(?cper tissues below the free border of the ril)s. 

If a movable kidney has been prevented from returning to its scat in this 
way,* it is held down by one hand while it is being palpated by the other. If 
the j)r(issur(i of the np])er hand is lessened and the pressure of the other hand 
on th(i lower bonhu* of the kidney is increased, it will be felt to glide up under 
the fing(*rs of th(» npp('r hand into its fossa. A kidney can often he f(dt with 
the j)ati(‘nt sitting or leaning on the edge of a table, bed or chair, without the 
indivi<lual being l()W(‘re(l into the recumbent position. (See Fig. 2 JM.) 

Freipiently, it is nec(*ssary, in order to palpate the kidney, to place the pa- 
tient upon the h(*althy si<l(», in a reclining ])ostur(», with the shouhhu’s somewhat 
(*l(‘vate(l and the kne(*s slightly flexed. In this case, it will also tend to fall out 
of its fossa toward the healthy side of the abdomen. SometiuK^s, if the patient 
stands with the buttocks resting against a table, so as to relax the abdomen, this 
j)ositinn is favorabh; to the detection of movable kidney by pal])ation. 

An im])ortant ])oint in palpating a kidney is to have the patient take a long 
breath, and for the examiner to try to grasp the kidney at the height of inspira- 
tion. The surface of the organ is usually smooth, though sometimes lobular, 
and pressure 14)011 it occasionally jiroduces nausea, besides which it is frinpumtly 
t(*iider to tlie touch. 

Percussion lias been of little value to mo and so has inspection, although t 
-Jifiy?. cases where the contour of the abdonum was changed through (mlarge- 
ment of the kidney, or when, together with a loop of disteiide<l colon, it exerted 
sufficient pressure on one side of the anterior wall of a relaxed abdomen to make 
it more prominent than on the ()p])Osite side. 

Diagnosis. — IMovablc kidney is at times difficult to diagnosticat(\ A cal- 
culous kidney may give rise to attacks of renal colic closidy resembling the pains 
of movable kidney and it may also be enlarged and have a certain limited ex- 
cursion. A calculous kidney, however, is in^ver as movable and is usually 
.harder. X-ray examination may show the presence of a stone. 

(^ises of hydronephrosis, due to other causes, have not the mobility of a 
movable kidney. Tumor of the kidney, while it may resemble a case of movable 
kidney with hydronejdirosis, is associated with induration. I recently had a 
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oaso of renal eaneer, in wliieh the mass was freely movable ; in fact, the pedicle 
was so adherent to the peritoneum that 1 considered it a mcsonephron. It is a 
question in my mind whether, in this particular ease, the weight of a slow-grow- 
ing tumor j)roduced this mobility, or whether it was originally a movable or 
floating organ which was the predis|)osing cause of tlu^ growth. I know from 
experience that calculi form in the pedvis of a movable kidney, for I have had 
such cases and I have had others in which tuberculosis developed. I can uiuler- 
stand also, how a malignant growth might dev(do]) in a kidu(‘y of l(»ss(*n(*d r(‘- 
sistanc(‘. It is exceetlingly ditticult, however, to understand th(> dc»velo])nu‘nt of 
a canc(»r in a movable kidney, although this ])articular case that I hav(^ just 
numtioned, and whi(*h was diagnosticated as such, was movable from tlu* riuial 
fossa, to ludow and b(\yond the umbilicus (Fig. 21) 1). 

OiIkm* tumors of the ahdomeii do Jiot rcseuihh* uiovahh* kidney to any <I<vgre(\ 
I have never s(H‘u a galhbladder that could hc' iuistak(‘n for it; u(dlh<'r have* 
1 seen a spleen which t have mistak(*n for smdi a condition. In thr(M» ])alieuts 
Avith disphurd and iiiovahlo liver, r(‘(H*ntly on my surgical s(*rvic(*, all luy c(d- 
leagues in the hosj)ital considered them to be movable or displaecnl kidiuys. 1 
demonstrated to them, however, that such was not th(‘ cas(» and that although 
luovalde kidneys did exist, which I aiichonHl, the livers still remained in the 
jjositions in whicdi th(*y wen* at tin? time of the (‘xamiuatiou. 

Kegarding the tumors and (*ysts of the ovary and utcudiu^ tumors, I will say 
that r have never s(*eu an (jvarian tumor or cyst that I could mistake* for a uiov- 
abh* kidu(*y. In fact, in tumors of the* jxdvis, the dir(‘ctioii of tlK‘ir extension 
is so different — upward instead of downward — and the* bimanual pal])ation 
differs so greatly, that I have never Luiiul any difficulty; although I r(*alize 
that it must be confusing in some eases, as one of the* first nephr(*ctomies that 
was performed was one in Avhich a kidney was removed from the* ])elvis by mis- 
take*, the operator cf)nsid(*ring it an ovarian cyst. Tumors of tin* uterus that are 
movable have their mobility in the pelvis, or in the low(*r alalouieii rather than 
the upper. Besides this, their consistency is great(*r, th(*y cannot be jmshed up 
into tlu* r(*nal fossa and bimanual palpation would show them to be wholly or in 
])art in the pelvis. 

In case the symptoms point to renal calculus or movable kidney. X-ray ])ic- 
tures should always be taken, as it is occasionally found that a renal calculus is 
])reseiit in a movable kidney. It may also be mistaken for renal tub(U’culosis, in 
which case a search for the bacilli should be made in the urine and guinea-pig 
inoculation resorted to. Idie course of the two affections is, how(^ver, very dif- 
ferent and signs of constitutional disturbance, loss of weight and strength, a 
septic temj)(.*raiure and the urine findings will di*termino the presence of the 
more rapidly d(*structive disease. 

Complications. — The complications arc, renal strangulation, already 
tioned, hydronephrosis and pelvic or reno-pelvic infection. 


men- 
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Prognosis. — ^^fovablc kidney has very little influence on longevity, except in 
cases of a complication in which the function of the organ is interfered witli 
or the patient’s general condition is impaired. The severe type of symptoms 
already mentioned is usually relieved hy fixation of the organ. 

Treatment. — Pkkvkntivk anp Palijativk. — Under pr(*v(‘ntive treatment 
must be considered the various predisposing causes tlial l(*nd to bring about 
movable kidney or increase its juobility. These are lightly lac(‘d or badly sha|)ed 
corsets, high heels, or any clothes held up by tight b(*lts or bands in in(*n or 
women who do heavy work by lifting and Ixmding. (V(*rtain (‘xeredses should be 
avoided, such as horseback riding or other forms of (^x(‘rcis(^ wliicdi t(‘nd to pull 
or bring a strain on the kidney. Valuabh^ ])roc(‘duri‘s arc*: A w(*ll-fitted, straight- 
front corset or a corset waist with shoulder straps for women; suspcaiders for 
men; (exercise whi(*h dev(*lops slowly the* abdominal muscles and thosc^ of the 
loin, ill this way t(*nding to in(*rease intra-abdoininal pressures and r(‘gnlat(* the 
nioveni(*iits of the bowels. Pregnant women should w(*ar W(*ll-fitt(*d abdominal 
bedts or supports during the last month, (‘sp(*cially if they havi^ a flabby abdo- 
men, and should also wear a similar supjKirt aft(‘r cdiildbirth when they arc^ up 
and about again. TIuw should be* car(*ful, however, not to leave the* bed too early. 

Palliative* tr(*atim‘nt iiududes rest in b(*d, a liberal diet, massage, electricity, 
abdominal supports and the rem(*dies which relieve ])ain during amitc* attacks. 
li<*st in bed is indicatcul for women with nervous, neuralgic and mildly painful 
symptoms. The. \V<*ir- Mitchell cure*, is valuable in these ca.ses, as it helps to 
r(*store tiu* ikuwous balance. Dr. \V(*ir-AIitch(‘ll r(*commends a. liberal diet, by 
which is meant a simjde but nourishing one, such as (*gg.s, roast meats — mutton, 
lamb, beef and chicken — fish, green veg(*tables, rice*, cer(*als and cooked fruit.s. 
-Kggs should be boiled or ])oached ; the fish, meats and |)onltry lM>iled, broiled or 
roasted and the vegetables l)oiled. Sweets should be restrict(*d and fried foods 
altogether forbidden, in addition milk, malt extract and (»ther adjuncts of a 
milk diet can b(^ used. A small quan- 
tity of coffee in the morning, and 
milk and black coffee after dinner, 
are allowed. 

Massage is a valuable means of 
strengthening the abdominal walls 
and loins, and should be employed 
for from twenty to forty niinut(\s STI.—PeMicKOY’s Elastic Abdominal Sup- 

- . * , . POUT Foil PaTIKNTS W ITH MOVABLE KiDNEY. 

daily. .Ill tins procedure, tlie aim 

should be not to reach the kidney, but sinqdy to slrength(*n the al)domen. It 
should nev(*r be given sooner than one hour after meals. Electricity, with the 
faradic or high-frecpiency current, is also of value. 

Abdominal supports arci appliances which tend to ])r(*ss tlu^ abdominal wall 
and its contents upward from the pubes (Pig. 274). They are made of elastic 
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a simple and practical abdominal support (Fig. 275). Gallant makes a special 
jMiint of the maimer of putting on a straight-front corset in women. This should 
be done while she is lying on tlie back with the pelvis elevated ; the corset is 
hooked first at the lowest part over the pubes, after which tlic remaining hooks 
are adjusted from below upward (Fig. 270). Straight- front corsets have the 
advantage at present of being fashionable, as well as improving tlie figures of 
women. Tt is well to wear a thin cloth hand under these elastic supports. Wide 
strips of adhesive ]ilast(!r can also he aiiplied for abdominal support (Fig. 277, 
A, /{). Abdominal e.vereises arc, 
however, of the greatest importance, 
as, by developing the muscles of the 
abd()men, they act as a straight-front 
(!orset. (See chapter on E.xercise in 
Urology.) 

In painful conditions, accom- 
jianying strangulation of the kidney 
in Dietl’s crises, the patimit should 
be treated as in nmal colic, by anal- 
gesic nanedies, such as morphin, 
hromids, asiiirin, aiitipyrin, or hot 
apjilicalions, besides any other meas- 
ures that siM'iii to be indicated. If 
none of the palliative remedies give 
reli(*f and if the ]iatient’s general 
condition sutfers, or if a complica- 
tion such as painful colic or Dietl’s 
crises takes place with increased frequency, a fixation of the kidney should he 
recommended, on the gTound that it is liettcr to undergo the trials of an oitera- 
tioii than to continue to ]int up with the continued inconvenience and poor 
health connected with a had movable kidney. 

If hydronephrosis is ])resenl, fixation of the kidney should he nrgi'd as a 
necessary ])rocednr<‘; whereas, in tho.se eases in which movable ki<ln('v is com- 
plicated by a malignant tumor, tuberculosis, or ailvanced pyone|tlirosis, nephrec- 
tomy should he performed. 1 f a calculus is jn'c.sent, a nephrotomy for its r«‘- 
moval and subseipient fixation of the organ is indicated. 

Nephrectomy for th<^ cure of an nncomplicalisl movahhi kidney should never 
be performed. In forty-two such operations reported by Wagiu'r, eleven died, 
making a mortality of nearly twenty-live ia*r (?ent. 




CHAPTER XXTTI 

NONSUPPURATIVE NEPHRITIS 
(Bright's Disease of the Kidneys) 

The term Rriglit’s disease has given rise to so. iinieh confusion tliat, were it 
not for its long usage, it wouhl be advisable to dro]) tluj name. 

Very little was known eoncerning the diseases of the kidneys until 1827, 
when Bright published tlie histories of some cases of dro])sy with albuminuria, 
togetlmrwith the autopsy records showing the pr(*.senee of various kidney lesions. 
From the study of these eases, he concluded that disease of the kidney was asso- 
<!^iated with dropsy and albuminuria, and tlie name Bright’s disease was given 
to kidney diseases with the.se symptoms. 

Wilkes, in 185^3, described definih^ly two forms of Bright’s disease as nephri- 
tis — the interstitial and ])arenehymatous — although ho admitted that a mixture 
of the two, forming a third type? — the diffuse — might also occur, 

Virchow, in 1871, described three forms of Bright’s disease: That aris- 
ing from the ve.ssels (the amyloid form), that originating from the epi- 
thelia (the parenchymatous form) an<l that developing from the interstitial 
tissue; but he also emphasized that the thrw forms do iu>t always occur singly, 
but two, or even all tlir(*e types, arc seen frequenlly in the same kidney. 

In 1879, Weigert published studies which are practically the foundation 
of the modern view of Bright’s disease, lie claimed that there was no such 
thing as a parenchymatous nephritis without interstitial changes, nor was there 
an interstitial nephritis without epithelial changes. lie showed that the many 
varieties of kidney, small and large, white, red and. mottled, which were found 
at autopsies and which were made the basis of different classifications, in reality 
de|)end upon quantitative differences in the amount of congestion, of edema, of 
fatty degeneration and of interstitial changes. 

Brault taught that the l)cst division was, first, acute and chronic nephritis; 
acute nephritis, to be subdivided into transient acute, hyperacute and subacute ; 
and chronic nephritis, to be subdivided into nephritis with dropsy and nephritis 
with uremia. 

Since the time of Weigert, the classifications of nephritis, etiologically, 
pathologically and symptomatically, have included hundreds of names, so that 
418 
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we are pleased to see in the latest book on the subject, by Chauffard, that the 
old terms acute nephritis ” and “ chronic parenchymatous, interstitial and 
diffuse” are still considered. This will, therefore, be the classification fol- 
lowed in this chapter. The terms dropsical and uremic^ nephritis will, how(?ver, 
be associated with the names parenchymatous and int(*rstitial. 

ACUTE NEPHRITIS 

Etiology. — Acute nephritis is usually caused by the germs giving rise to in- 
fective disease or to their toxic products. The most iiiij)ortant of these discuises, 
arc scarlatina, diphtheria, pnteumonia, measles, acute articular rheuniatisin, 
influenza, typhoid, malaria, smallpox, cholera, yellow fev(U’; while septicemia, 
erysipelas and chicken-pox may also be mcntion(‘d as causes. Tlui gcTins of 
j)neumonia and typhoid have been found both in the kidney and in th(» urine. 
Ill diphtheria, the iwcsence of the toxin has been fairly well demonstratcid. 

Pregnancy sometimes gives rise to an acute ne])hritis of toxic origin, as a 
result of the production of placental toxins passing into the system of the 
mother, that ar(> not pro])crly eliminated. 

Exposure to cold is a frequent and most important cause of acute nephritis 
M’hich is but imperfectly understood. According to (fliauffard, cold t(uids to 
increase the number of g(‘rms circulating in the blood and to ]m.)mote the 
])assage of germs from the intestines into the circulation. T\\q iiejdiritis due 
to cold, may, tluTefore, after all be of infectious origin. 

Poisons tak(‘n internally may cause acute nephritis, such as turpentine, can-: 
tharides, chloroform, etlier, mercury, sulphuric and oxalic acids, and the in- 
ternal or external use of carbolic acid, iodoform and tar. Alcohol, and spices 
whi(*h irritate the kidneys, may also give rise to acute nephritis, if given in 
large doses. Potassium chlorate, in overdoses, gives rise to hemoglobinuria and 
acute ne])hritis. Extensive burns and chronic skin diseases which destroy the 
function of large areas of skin are also among the causes. 

Pathology. — I'he kidneys in acute nephritis arc usually large, heavy, with 
tense capsules which arc easily peeled off. Their surface is eitlaw dark red or 
mottled grayish-red in color, occasionally pale and gray. An incision through 
the convexity into the jxdvis shows that their tissues are rather soft and friable, 
their cortex swollen, cloudy, gray and yellow and their medullary portion dark 
and congested. 

Microscopically, there arc changes, either in the parenchyma alone, or in the 
interstitial tissue also; 

The epithelia of the convoluted tubules arc either in a state of cloudy swell- 
ing or of granular and fatty degeneration. At times, they an? almost completely 
destroyed and fill the lumen of the canal. Hyaline, granular, fatty and blood 
casts are found in the tubules. The glomeruli do not show many changes in 
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tlio milder cases, save? an exudation of albumin within their cai)sulos; in the 
severe cases, their capillaries are tilled with blood, sometimes with thrombi 
and th(Mr (‘pithelia are dej»*cnerated or proliferated. 

If th(* iutcu'stitial renal tissue is also involv(‘d, it is the seat of a swelling or 
edema between the fibers. The vc'ssels are taigorged and th(»ir walls are in a 
stat(* of acute inflammation. ITemorrhages in various parts of the kidney, for 
example, in the glomeruli, the tubul(‘s or the connective tissue, may also be 
fouiul. In sev(‘re forms, a small cellular infiltration is frecpiently seen in the 
connective tissue about the cajisules of the glomeruli and lK»tw(MMi the tubules. 

The inflammation may terminate in complete resolution, or the condition 
may be followed by a chronic m^phritis. 

Symptoms. — Acute nephritis may be subdivided clinically into (a) acute 
transient, (b) hyperacute and (c) subacute or ])rolonged nephritis. 

(a) Tiih AruTK-TKAXsiKNT KOKM includcs a group of iK'phrites occurring 
during the course of an iufi'ctious disease, such as typhoid. Th(*r(‘ is no edema, 
nor uremic symptoms; the amount of urine is increased, albumin is considerable 
and blood slight. The sediment contains hyaline and granular casts and a few 
red and white blood cells. 

(7;) TlYiuoiJAtujTu Xki'uhitts. — This is the r(‘sult of viohmt poisoning with 
bhdilorid of mercury, phosphorus, canthari<1es and otlun* drugs causing gr(?at 
renal irritation, or it may dcv(*lop in the course of acute inflections diseases, as 
scarlet fever or diphtheria. The chief chara<*teristic of this ty]i(* is the rapidly 
increasing anuria, which is one of the earli(‘st symptoms. It may occur within 
a few hours after taking on(‘ of the })oisons menlioniid and fre(|uently tiUMiiinates 
suddenly in death. There are no major symptoms, such as edema or uremia. 
Recovery from this form of loxic nephritis is rare and oi'curs ])rinci])ally in 
cases following an infectious disease. 

(r) Thk sriJAiu tk or protracted is the most common clinical ty|)e of acuti* 
n(*|)hritis, and its course, will b(‘ ]irincipally cousider(‘d. It is usually the 
result of r/rf//r hifrriion or hiJoivindion, although it may bi' dui* to robh The 
nephritis due to cold and that due to scarlet fever and diphtheria are, juudiaps, 
the most tyj)ical represmitatives of this group. 

In both iiistani'cs, tlu* urine is dark in color, or even r(*ddish, the spi^idtic 
gravity is high, the reaction markedly acid. The urea and the chlorids are 
les-eniMl. Then* is always a considifrable amount of albumin, two or three grams 
])er liter, rnder the mierosco])e, the sediment shows finely and coarsidy granu- 
lar epithelial and blood casts, red blood cells, leucocytes and nmal <*pith(‘lia, 
sonu^ of which arc in a state of fatty degeneration. 

7'heir general course in tlu^ later stages, (‘specially in s(?v(‘re (*ases, is about 
the same, although their onset may be different. 

In ncplirills flue to cold, whi(di is also called iicpli rills a friijorc, tin? onset is 
usually accompanied by violent pains in the ba(fk and loins, a sudden rise of 
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Uuiiporatiiro to 101 ° F. or more, and a jniLso of about 100 ; voinitiiig often occurs 
at the onset. 

All exainiuation of tlic patient at this time usually shows teuderiiess on 
pr(‘ssure ov(?r the kidiujys, and tlu5 organs may Ik; felt to ho (;nlarged. Kdema 
then shows its(;lf, usually as a white pulliuess of the face, esjiecially aliout the 
eyelids and over the sternum and later about the ankles. The acute ])roc(;ss may 
not (;xteiid beyond this stage. Tn severe cases, the ed(;ma iucr(‘ases in the lower 
extremities, and the jdeura, the pericardial and ])eriti>neal cavities may hec(.)mo 
involved. Suherepitant rides may also he heard on auscultation, showing that 
an edema of the lungs is impending. These involvements will give rise to more 
or I(»ss dyspiK^a. In had cases, symptoms of unania may now h(;gin, in which 
case; th(*re will Ik; a diminished amount of urine, headacdie, disturbance of sight 
and hearing, and perha])s vomiting and diarrhea may develoj). If the; iinanic 
(‘ondition increase's, the tongue will h(;comc dry and coated, and delirinm or 
convulsions may set in, followe'd by coma and death. The symptoms that 1 have 
eh'scrihi'd may all he jiresent in a given case, or only a few of them; they may 
occur somewhat in the order that I have descril)ed or very dilTerently. The 
lU'phritis may stop at any ])oint in this list of symptoms and the ])atient re- 
cover. The; syni])toms of an accumulation of iluid in tlu; serous cavities ami an 
ed(‘ma of tlu; lungs are vc'ry serious, while (‘d(*ma of tlu' glottis in itself is 
v(‘rv dangerous. Albuminuric retinitis forebodes a fatal outcome;; convul- 
sions are very alarming; and a dry tongue, delirium and coma point to a fatal 
issui*. 

Srarlallnons nephrUl^^ representing the ty])c of acute nephritis complicat- 
ing scarlet f(;ver, diphtheria and otlau* intVetions diseases, occurs during the 
peritxl of def(‘rvescenco. The symptoms of the onset may he the same as those 
just euumerale<l in conuectioii with nciilirills d frifjorr. Usually, however, albu- 
minuria is th(‘ only symptom noted. On the other hand, the first sym])t()ms may 
he severe, as edema may set in and rapidly become a geiu*ral anasarca; whereas, 
other cases may he characterized by uremic sym])toms. The later sym])toMis 
will he similar to those mentioned under Nephritis Due to ('old. It is, on the 
whoh;, the graver of the forms of jwotracted acnti* nc'phritis. 

In (;ither of the varieties under consideration, an increased Jlow of urine 
and an increas(*d activity of the skin, as shown by swi*ating, may (*oni(; at any 
time during the disease, and recovery take place; or tlu; sym])toms will disaj> 
pear, with the excejition of some albumin and casts in the urine, in which case 
the disease usually becomes cKronic. 

Generally, the attacks of subacute nephritis do not reach the stage in which 
tlu; serous cavities become involved, or in which there are marked uremic symp- 
toms. The active stage of the attack usually lasts for three Aveeks, during 
which time the temperature is but slight or ranges from 91)"^ to 101^ F., with 
a pulse of from 1)0 to 100. If these gradually subside, the patient will prob- 
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ably recover by the end of six or oiglit weeks, or else pass info tlio chronic stage. 
The blood pressure in acute nephritis is from 130 to 150. 

Diagnosis. — Acute nephritis occurring in the course of an infectious dis- 
(»ase will not be overlooked if we make it a habit to examine the urine for albu- 
men ill every case. The history of the patient will show us whether we are 
dealing Avith an acute nephritis or with an exacerbation of a chronic condition. 
In the latter, the urine shows in the sediment hyaline, fatty casts and fatty or 
dcigenerated renal ejiitlielia. 

There is also a history of a ])revious acute nephritis, or an infectious disease. 
Tile presence of tliickened arteries and of hypertrophy of the heart, as well as 
changes in the retina, are also points which show that a chronic nephritis has 
existed for some time and is now in an acute explosion. 

The diagnosis betweeii renal henioiThages from other causes and an acute 
nephritis Avith bloody urine is not difficult. In the latter, the urine is diiiiin- 
IsIkmI in amount and contains renal epithelia, leucocytes and hyaline, granular 
and epithelial casts. The presence of fever and edema arc also signs Avhich 
help to differentiate the condition from renal hemorrhage. In renal hemorrhage 
due to tumor, atyi)ical cells and tumor fragments Avould be found in the iirim*. 
If due to stone, crystals would be present, and if diuj to tuberculosis, tubercle 
bacilli. The treatment of acute nephritis Avill be considered later. 

CHRONIC NEPHRITIS 

As AA’e remarked in the introductory chapters, the terms chronic paren- 
chymatous and chronic interstitial iiejdiritis arc no longer regarded Avith faA^or 
by some modern clinicians. What Avas formerly known as chronics j)areu- 
chymatous nej)hritis some uoav style chronic nephritis Avith dropsy, and what 
AA’as known as chronic interstitial nephritis, they call chronic nephritis with 
uremia. IIoavcaxu* clinicians may call these two general grou])s, the autopsy 
findings shoAV that, although in all eases of chronic nephritis there is more or 
less evidence of both parcnchymah)us and interstitial changes, the prej)onder- 
aiice of the disease is cither in the parenchyma or the stroma. In comparing 
the autopsy findings Avith th(5 clinical symptoms during life, it is usually found 
that the cases accompanied by dropsy are of the j)arenchymatous type and those 
accompanied by uremic symptoms are of the interstitial type. 

CiiKOxrc Pakknchymatous NneiiuiTis 
{Chronic Nephritis with Dropsy) 

Etiology and Pathogenesis. — This form of chronic nephritis frecpicntly 
folloAvs an acute or subacute renal parenchymatous inflammation, or it may also 
d(W(?lop Avithout discoAxrable reason. In the latter case, the real cause of the 
chrrmic nephritis is not known, but it is supposed to lie in some toxic influence 
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wKich acts upon the kidney through the blood. A variety of causes contribute 
more or less distinctly to its development. Of these, we may mention frequent 
or protracted exposure to cold or dampness; overnutrition; undernutrition; per- 
haps abuse of alcohol; various constitutional diseases, such as tuberculosis, 
syphilis, gout and chronic malaria; diseases of the heart, especially ulcerative 
endocarditis; and chronic poisoning with lead or mercury. Chronic paren- 
chymatous nephritis may also be the result of a previous acute infection or in- 
toxication, which was apparently cured and reappeared afterwards in this 
chronic form. Among the predisposing causes are unfavorable hygienic sur- 
roundings, overwork and severe physical strain. 

Pathology. — Upon gross examination, the kidneys are generally enlarged 
and the capsule is adherent in places. The consistence of the kidney may vary 
greatly. The surface of the organ is pale white or mottled. An incision through 
the convexity shows the cortex to be narrower than normal, the yellow and 
white finely striated markings obscured. The medulla is not much changed. 
The medullary rays are slightly darker than normal. 

The lesions in this type of nephritis are always scattered through the kidney 
in patches or foci, and the appearance of the organ depends upon the arrange- 
ment of these foci and the amount of changes in the parenchymatous and in the 
interstitial tissues. What is known as the large white kidney, for example, is 
a parenchymatous or a diffuse nephritis mixed with amyloid kidney (Senator). 
It is characterized especially by fatty d(‘generation of the tubules and the 
glomeruli, and fibrous and hyaline changes in the stroma. 

The large mottled kidney is the result of lesions in patches, involving both 
the parenchyma and the stroma. The minute hcunorrhages and venous conges- 
tion in the cortex give rise to the motth'd a])pearance. 

]Microscoi)ically, it has been found that all these differences depend u])on 
quantitative relations of the pathological changes in the various classes of tissues 
of the organ (Senator). The pathological changes in parenchymatous nephritis 
arc found principally in the cortex, especially in the epithelia of the convo- 
luted tubiiles and less frequently of the straight tubules. These epithelia arci in 
various stages of degeneration, from cloudy swelling to com])lete molecular 
necrosis, and are shed more or less freely into the lunu*n of the tubules, which 
contain also kmcocytes, fat globules, reil blood cells and hyaline, fine or coarse 
granular, epithelial, fatty and mixed casts. 

While the typo is known as the parenchymatous, there arc always some 
changes in the interstitial tissue (diffuse nejdiritis). Foremost of these is an 
edema of the stroma. In the advanced stages, there may bo round-celled infiltra- 
tion or proliferation of the interstitial tissue partly clouding the parenchym- 
atous elements. 

The glomeruli are also affected, showu’ng fatty degeneration and necrosis of 
their ei)ithelia, and an exudate within their capsules. Their capillaries arc fre- 
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queiitly compressed or blocked by the swelling of tho eiidothelia. Tbe arterioles 
surrounding the glomeruli are also more or less thickened. 

Symptoms. — The symptomatology of chronic parenchymatous nephritis is 
quite clearly dctined. There may be a jirodromal stage, characterized by a 
fever and lumbar pain, but usually the disease sets in insidiously with slight 
and transient edema, which leads to an examination of the urine and to the dis- 
covery of albumin and other evidcuicc's of nephritis. 

Tho edema first appears on the lower eyelids or on the face, over the stcnMiiim 
or at the ankles. Later, it extends to the legs, the scrotum, the abdomen, the loins 
and the rest of the body, after which the edema changes its ])laco according to 
the ])atient’s position. It is gr(*atest in the legs when he stands and greatest 
in th(» loins and buttocks when he lies in bed for any h'ligth of time. (Iradually, 
cfTusions may appear also in the phuira, the jieritoiumm and the jiericardium. 

The extensive edema of chronic Mright’s dis(‘ase is considened hy some as 
a means of defense, that is, that the toxins which arc not eliminated are stored 
up in th(j edematous fluid and an^ thus kejd out of the circulation. This theory 
is pl'oved by finding toxic constituents in serous eirusions and in edematous 
fluids in chronic nephritis. 

Tho vriiie in this form of (‘lironic nephritis is always scanty, clear, of high 
specific gravity and straw or y(*llow color. The toxins of the urine are coni])os(*d 
of So j)er cent of inorganic products, the principal of which is clilorid of jiotash, 
and 15 per cent of unknown organic substances. There is usually a considerable 
amoiint of albumin — (»ver grams ])er liter to f of 1 p(‘r cent by weight). 
The ordinary urinary salts may be normal or increased, savc^ the chlorids, which 
are diminished. Their retention in tlui system when the kidiuys an* atfected 
with chronic nephritis, esjiecially in the parenchymatous form, has been thor- 
oughly demonstrated. 

Kenal epithelia, numerous fine and coarse granular, ejiithelial and fatty 
casts, leucocytes and a f(*wred cells are found in the sediment of tho urine. 

Cardio-vascular symptoms an* not jironouncefl in this form of n(*phritis. 
There may lie at tho start slight weakn(*ss of the h(*art lieats; the arterial tension 
may be at first slightly lowered. Jf the ne])hritis turns toward th(i chronic 
atrophy or int(*rstitial form, we note a rise of blood pressure and a marked hyper- 
trophy of the left ventricle. 

Course. — The course of tluj disease in this type of nephritis may be either 
rapid or slow. If it is rapid, th(?re is a steady increase in tluj edema and a 
decrease in the amount of urine secreted. '^FIk* heart Ik^cotucs seriously aflVi(*ted, 
the pidse feeble and ra|)id. Gradually, the other internal organs are involved. 
The a])])etite fails, the tongue b(*coines coahid, the breath fetid. There arc 
often attacks of diarrhea and vomiting. These symptoms, according to some 
writers, arc due to the invasion of the gastric walls by edema. The serous 
cavities are next attacked and the edema spreads, giving rise to a hydrothorax. 
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When hydroeardiuni develops, wc find a diffused aj)cx beat, dyspnea and a tend- 
ency to syncoi)e. Tlui blood pressure is variable. 

These patients with their tense, swollen skin, which is while and dry, 
present a characteristic appearance. In fatal cases, if death is not duo to an 
interenrrent infection, as, for instance, a broncho-])nennionia, it is the result of 
gradual exhaustion and finally edema of the lungs or uremia after a hopeless 
period of disability. 

When the cours(5 of tlio disease is slow in evolut ion, the edemas ar(» much 
more gradual in their development. The i)atients arc* often pale*, i)nffy, with 
a j)eculiar luster of the cy(\s (edema of the conjunctiva) and at timers (*omplaiu 
of headaches and other minor ur(*mic signs. 

Diagnosis. — The diagnosis of chronic parc*iicliymatous ne])hritis is gc*n(*rally 
not dillicult, as edema, ])allor and abundant albuminuria are usually well 
marked. It is distinguislmd ivom acute nejdiritis (or from an ac'utc^ (*xacerba- 
tion of a chronic nephritis) by the history of the case and by the* absence of 
acute symptoms, siicdi as fev(*r and blcjod and blood casts in the* nrin(\ It is at 
times not easily distinguished from amyloid kidney, as amyloid change's may 
exist with such a nephritis. The diagnosis of an amyloid kidn(*y can only be 
made when there is an amyloid enlargement of other organs and wh(*n there 
is a history of some cause for an amyloid kidn(*y. In amyloid kidne^y the 
(]uantity of urine is large* and the color pale, although there? may Ix^. large 
amounts of albumin. We should, therc'foro, suspect an amyloid dc'gcmeration 
wh(*n(‘V(*r the amount of albumin in a chronic (*ase tends to (*x(*(*(*d ten or twc'lve 
grams in twenty-four hours. In amyloid kidm^ys, the urine does not contain 
granular casts, save in the very advanc'ed cases. 

1 )l FKUSK X KlMl lU'nS 

This represents the case of chronic ])arenchymatous nephritis with cardiac 
and vascular changes, which start as a typically parenchymatous ty])e but go on 
slowly toward th<? atroidiic or interstitial form. The? urine in th(*se. cas(*s is 
more abundant than in the jnire ]mrenchyinatous, lighter in color, with a low(*r 
specific gravity and contains a smaller amount of albumin. 

As th(i dis(*ase jwogresses, and as the heart hypertrophies and tlu* art(*rial 
tension increase's, the (»demas grow less marked, but what appears like an im- 
I)rovcnient is in reality a transition to the interstitial form. 

ClIKONIC iNTERSTITfAI. NkIMIRTTJS 

Etiology. — The development of this disease must lx? referred to the long- 
continued action of slight toxic factors, usually of a systemic origin. Concern- 
ing the relation of arteriosclerosis to this form of lU'phritis, arteriosclerosis may 
be the cause of chronic interstitial nephritis, or, on the other hand, it may be 
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the result of it, hut it is prohahle that more often both arteriosclerosis and 
chronic interstitial nephritis arc the result of the same causes, such as chronic 
poisoning: with lead, alcohol, gout or syphilis. Diabetes mcllitus may also be 
mentioned as the cause of this form of nephritis. Senator called attention, to 
the frequency with which arteriosclerosis and the accompanying interstitial 
nephritis is met with in diabetic patients of advanced age. 

From what has been said concerning the causes of this condition, it will be 
understood that chronic interstitial nephritis is rare in childhood and youth, 
and frequent toward the end of life. The frequency increases with the age 
of the patient, being greatest bctwc(ui fifty and sixty. Men arc more frequently 
affected than women, because they are more often exposed to the causes 
above mentioned. Occasionally, there is an hereditary or family predis- 
position toward this disease. The condition has also been found present at 
birth. 

Pathology. — The essential pathological change in this form of nephritis is 
a slow hypertrophy of the interstitial tissue, stroma of the kidney, with a grad- 
ual disappearance of the parenchyma. The a])pearance of the kidney varies 
with the duration of the <lisease. In the early stages, the kidneys arc normal in 
size or slightly enlarged and mottled. In the advanced stage, they may liavc 
shrunken to half their size or even less, one kidney being usually more markedly 
affected than the other. The oaj)sule is generally adherent in places and con- 
tains newly formed vessels. The surface of the kidney is covered with minute 
red or grayish elevations, showing sometimes small cysts among them. On 
section, the kidneys are hard and tough, their cortex shrunkem, sometimes ap- 
pearing as a narrow bord(*r around the medulla. The medullary rays arci also, 
shortened, closely packed and dark(?r in color than normal. The visible arteries 
show thickened, gaping walls, and at times there are infarcts of uric acid or of 
calcium salts in the renal tissue. 

On microscopical examination, the changes arc found chiefly in tlui cortex 
and usually are scattered in patches. The interstitial tissue is greatly increascid, 
with here and there some round cell infiltrations. The tubules are compressed 
or in places obliterated, their epithelia are in a state of atrophy or fatty de- 
generation or lying loosely detached in their lumen. 

The glomeruli are the seat of a cellular proliferation around their capsules, 
which compress them and render them incapabh^ of functionating. Their loops 
show increased layers of cells, or else a degeneration of cells, swelling of iho 
epithelia and fatty degeneration of the same. The cavities of the glomeruli niay 
be the scat of an exudate as iji the parenchymatous form. Characteristic arterio- 
sclerotic changes are found in the arteries of these kidneys. 

Symptoms. — This form of ncxfliritis has always a very slow and insidious 
onset, ami the lesions usually exist for years before the condition is recognized. 
The disease may be divided into three stages: 
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(1) The stage of compensation, 

(2) The cardiac stage, 

(3) The lircmic stage. 

(1) Stage of Compensation. — Tn the first stage of the disease, there is a 
compensation for the gradually increasing involvement of the kidney. The sys- 
tem in some way accommodates itself to the altered conditions. During this 
stage, there arc two classes of minor symptoms that may occur : 

(a) Those due to arterial hypertension and those due to uremic intoxication. 

The symptoms due to arterial hypertension are: Swollen and twisted tem- 
poral arteries ; occasional attacks of anesthesia in the fingers ; slight attacks of 
cpistaxis; noises in the ears and impaired hearing; occasional vertigo. 

Those due to uremic intoxication are: Headaches, which are not relieved 
by drugs but disappear with rest and diet; paresthesia, sensation of cold, heat, 
formication ; cramps in tlie ankles awakening the patient at night. 

(b) The urine in this stage of the disease is increased in (piantity, and the 
patient urinates frequently. The urine is pale, clear, usually below l.OlO in 
specific gravity; the total solids are diminished. There is cither no albumin 
or merely a trace. 

(2) The Cardiac Stage. — During the cardiac stage, which follows that of 
compensation, the system begins to feel the effect of the diseased kidney. The 
cardiac symptoms of this stage consist in palpitation, attacks of angina pec- 
toris, an increase of arterial tension, hypertrophy of the heart and a bruit de 
galop (galloping sound) which is a marked uremic symptom. 

(complications may set in during this stage, some of which may prove fatal 
l)(*fore it has fully <l(welo])ed, such as hemorrhages and inf(‘ctioiis. The hemor- 
rhages may be of great severity, as attacks of cpistaxis; retinal hemorrhages 
that may be followed by more or less permanent blindm^ss; and hematurias re- 
sembling those of renal tuberculosis, stone or tumor, during which there may 
be alarming losses of blood. Hemorrhages into the skin and the mucous mem- 
branes also occur, althongh rarely, during this stage. Some of the infections 
which may complicate this stage are erysipelas, pneumonia, anthrax and abscess 
formation. 

(3) The Uremic Stage. — During the uremic stage, in addition to some of 
the symptoms that have already been enumerated under the minor symptoms 
of comiiensation arc nausea, vomiting, diarrhea and, in the more dangerous 
cases, convulsions, dry tongue, delirium, stupor, coma. 

Diagnosis. — The diagnosis of chronic interstitial nephritis is usually not 
difficult when the disease assumes its characteristic clinical type. We should 
pay special attention to the presence of cardiac hypertrophy, as shown on per- 
cussion by the increased area of cardiac dullness, by a more diffuse pulsation 
and by tbe apex beat being found in the sixth intercostal space, one to three 
inches to the left of the nipple ; to increased arterial tension, which, instead of 
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bciii^ 1‘50 to 140, would bo fouiul to bo 140 to 180 or lii^lier; to nrtorlal soloro- 
sis, wliioli would show as tliiok distemlod tortuous vosscds or, bdor on, as librous 
oords that roll utuUu* the* fiu|L*ors; aud to a large quantity of urine with a low 
speeitie gravity and tlie presence of albumin and hyaline casts. 

Th('r(‘ are some cases, however, in which llic diagnosis is more dillicult, 1 ) 0 - 
cause the conditio]) is marked by a ])r(Hlominancc of uremic symptoms res(Mn- 
bliug chronic bronchitis, gastro-int(*stinal affections and cancer of the stomach, 
owing to the cachexia present. In still others, the marked delirium has been 
lookcnl u])on as a sign of progr(*ssiv(* gxaieral ])aralysis. 

Prognosis. — The i)roguosis of this form of ne])hritis is always grave. The 
disease' is incurable, but the pati(*nls may live for years and die^ from souui 
otlu'r disease. The only consolalion is that the course is usually very slow. 
The |)roguosis is worse when the symptoms of chronic uremia or heart failure 
are present. 

TREATMENT OF NEPHRITIS 

Treatment of Acute Nephritis. — The first slops to be taken are to have 
the patient kept in ImmI, as rest is most important both for the hi‘art and the 
ki<In(*ys, after which an athaiipt should be made to (diminate the toxins by 
giving a saline ])urge, such as sulphate of magn(*sia an oun(*e, <»r compound 
jahi]) powder half a drachm; s(»me ])hysicians jireter calomel five grains. A. 
diet whicli will lu'cessilate as little work on the ])art of the kidmw as possible 
should then be given, such as milk, three pints a day, or juilk with oik* third 
])art of Vichy. Wet cups should be applied over the ki<ln(*ys. Aft(*r lh(*se first 
steps, the ])atient should be ke])t on a milk diet; the bow(*ls should be k(*])t o])(‘ii 
by iiiild saline laxatives, such as citrate of magnesia, Aj)enta or (^irabana 
water; and liot-water bags should be kept over the kidneys. TIk* ])atient slnudd 
be allow(Kl to go on without further tr(*atm(mt, uidess sev(u*e symj)toms s(‘t in, 
and may have an uiK'ventful r(‘c<»very. 

In more severe cases, certain symptoms that call for a vigorous treat uK'iit 
occur, such as marked edema with ])erhaps an involv(*ment of tlu* serous cavi- 
ties, or those of uremia. A hydragogue cathartic should then be givem. Kla- 
terium is the most efficient of all hydragogue cathartics and of value in uremia, 
but it must be kept in mind that its action is V(*ry exhausting. It is b(*st givcai 
in (‘ombination witli the ('xtract of belladonna one quarter of a grain (kIcIi. 

If this is not sufficient to eliminate the toxins, a hot-air bath or ])ack should 
!)(* given later. AVhen this fails after waiting for a sufficient interval, ])ilocarpin 
should be given. This is most iistd’ul in the treatment of renal dropsy and gen- 
erally exerts a marked diaphoretic action Avhen given internally in doses of 
from one twelfth to one sixth of a grain. 

If th(^ purge;, hot-air bath and pilocarpin, together with the salhu; diuretic, 
are not sufficient to benefit the patient, then venesection should be resorted ty. 
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followed by an intravenous iiijeetion of iioririal salt solution. In this ease, 400 
to 500 c.e. of blood should be withdrawn, and the saim^ ainoiiut of salt solution 
should be injechid. 

When the flow of the urine is scanty, it should be stiriiuhited by ^»'iviiij»* as a 
diuretic citrate of potash, ten to fifteen i^rains every three hours, by which the 
sev(U'e edema and uremia just mentioned can often l)e prev(mi(‘d. 

After the dangerous syniptoins subside by ibis m(*ans, the patient should 
continue with the milk dhit and with saline laxative's if couslipal ion is pres- 
ent. The saline diuretics shouhl be given again, iis soon as the uriiu' l)egins 
to become scanty. If dangerous symptoms again s(*t in, tlu^ same vigorous 
measures should be taken to combat them by means of hydragogue cathartics, 
hot packs, pilocar})in or intravenous saline injections. 

Under such treatment, most patients recover in from six to eight W('(?ks; 
others beconu; chronic; still oth(;rs die, especially thosci developing anasarca and 
uremia. As the ])atient’s acute symptoms disapj)ear and the urine iiuTcases in 
(piantily and (elimination is bett(*r, the patient can be gradually chang(*d to a 
more varied licpiid or soft diet, as broths, cocoa, bn'ad, crackers, rice and other 
(earbohydrat(*s, and sugar and butter can be added if the digestion jxu’inits. 
Some also allow easily digesk'd v(‘getabh‘S, such as s])ina(*h, cauliilower, string 
b(*aus and peas. In this Avay, a variety is furnished and the patiemt is able to 
maintain a ])artial milk di(^t for some tinu'. As a beverage, the ]»atient may 
luivi^ slightly alkaline table wat(?rs, or hanonade, or water slightly tinged with 
win(\ 

I>en/oate of soda ami lactate of strontium have Ix'cn nx^omnuanh'd in the 
treatment of acul(i nephritis, but they are more suitable for chronic cases. Tin? 
Ix'ii/oate of .soda acts as a urinary antis(‘]dic and counteracts tla^ (*ausativ(^ in- 
k'slinal fi'rnu'iitation through increasing the How of bih'. Tla^ lactat(* of strim- 
tium diminishes the amount of albumin in the uriiu' but does not incn'ase 
th(* How. 

For the pain in the loin, dry cups or hot comju’osst's are sufficient. For th(» 
hematuria, (‘rgot or taiiiiic acid may be given in the following form (Senator) : 

Ergot grs. v (0.»‘> gram) ; 

Tannic ac'id grs. ss ( ().();> gram) ; 

Powdeied gum acacia grs. viiss (0.5 gram ). 

To be tak('n (W(*ry thive hours. 

Th(> constii)ation which tla^se drugs pnxluce must be conntera(*te<l by ap- 
propriate jmrgativc^s, such as A])enta or (^irabaua wat(*r. 

Treatment of Chronic Nephritis. — Tliis imdudes ])revi'ntive, s]xxuii(% di- 
ek.'tic, hygienic, therapeutic and synipknnatic measures. 

FiiiovKNTivn. — The probabilities of a chronic nejdiritis following an acmto 
attack may be very much lessened by very carefully managing its treatment dur- 
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ing the acute stage and the period of convalescence. This means keeping the 
patient quiet and on a bland diet during the acute stage and by not exposing 
him to bad weather, cold or draught of air while he is convalescing. The diet 
during convalescence should be very simple and moderate, free from condiments 
and with a limited amount of animal proteids; or it may be salt free if there 
is a tendency to edema, or such a condition is threatening. 

Specific Treatment. — !Mpst cases of chronic nephritis are incurable. 
Therefore, the aim of treatment should be to maintain the general health and 
assist the renal functions so that the ])atient can continue to live without much 
inconvenience. 

Within the last decade, there have been brought forward certain special 
methods of treatment which are intended to reach the disease itself and to im- 
prove the condition more or less permanently. Organotherapy, the use of 
renal extracts, is not yet sufficiently known to be recommended. My own 
personal experience with it has been such as to lead me to prefer the older reme- 
dies. The second form of treatment under this category is the surgical, and 
that of the iodids, the former of which is of vcu*y little use, except in the case 
of certain complications. 

The Iodids . — Sodium and potassium iodids, or their substitutes, have been 
used in chronic nephritis, es])ecially by the older physicians. I frequently use 
this remedy in doses of two or three grains, three times a day, as a vaso-dilator 
in arteriosclerotic and cardiac changes. It is also supposed to modify the de- 
velopment of the lesions in the kidney and to |)revent the formation of inter- 
stitial tissue. Its principal value is in cases of chronic nephritis, in ])atients 
with lead poisoning and syphilis, wdum from two to live grains, three times a 
day, should be given. 

The minor symptoms of chronic interstitial nephritis, due to arterial hy|)er- 
tension and appearing in the shape of headache, occasional vertigo, tinnitus and 
epistaxis, are also combated w-ith potassium iodid, the action of which should be 
carefully watched. Alternately with the iodid treatment, glonoin (solution of ni- 
troglycerin) is recommended by Chauffard and may given in doses of one to 
two drops. Nitroglycerin has to a large extent taken the place of amyl nitrite in 
conditions where this drug is indicated. 

Surgical Treatment. — About eight years ago, my colleague. Dr. Ede- 
bohls, noticed that many of his (;ascs of movable kidney had in the urine before 
operation a slight amount of albumin and a few hyaline and finely granular 
casts which disappeared after partial decapsulation and fixation of the organ. 
He accordingly concluded, first, that chronic nephritis could be unilateral or 
bilateral, and second, that, if the partial decapsulation employed in nephropexy 
was sufficient to cure nephritis, through the increased blood obtained by the 
anastomosis between the partially decapsulatcd surface of the organ and the* 
adjoining tissues, then a more extensive decapsulation would give a greater 
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exposed surface for anastomosis and consequently the recovery would be more 
certain. He accordingly advocated and began to i)erforiii an operation, called 
renal decapsulation, for the cure of chronic nephritis, wliich consisted in en- 
tirely removing the capsula propria of the kidneys and replacing them in their 
fatty capsules. Tie claimed that, by this means, an anastomosis of good-sized 
vessels formed iMitween tlu^ kidney and the fatty capsule, resulting in the cure 
of the disease. 

I performed a number of these operations, but was not satisfied •with my 
results, and accordingly wrote to many of the leading surgeons of the country, 
asking them to. scud irie a report of the results of their operations. In answer, 
I received reports of 120 cases that had recently been operated upon, !(> pcir cent 
of which were reported cured, 40 per cent improved, 11 per cent unimproved and 

per cent of deaths. The mortality had been greatest in the cases diagnosti- 
cated as diffuse nejdiritis, 75 per cent of which had died, whereas in the cases 
diagnosticated as parenchymatous and interstitial, there had been about 25 per 
(!ent mortality in each group. 

Some time after this, 1 again wrote to the surgeons who had contributed 
before and found that, among those of their |)atieiits who had survivecl tluj 
ojKiration, 88.5 pc^r cent had since died. The results were accordingly not such 
as could lead me to advocate renal decapsulation. 

There was, however, a class of cases that had been very miudi benefited by 
operation and this comprised cases of chronic nephritis, associated with heiiia- 
turia' and nephralgia. These cases were cured of the attacks of hemorrhage or 
pain by a nephrotomy. 

The conclusions that I drew from the studies of my own operations and 
those of my colleagues were, first, that total decapsulation of the kidney is an 
unwarranted operation which should never be performed ; but that a partial 
decapsulation of a sufficient area of the surface of the organ to assist in its fixa- 
tion is helpful in the case of a movable kidney; second, that, in cases of a non- 
movable kidiu'y in which there is much tension on account of a light capsule, 
this Avill be removed by ?5imi)ly incising the capsule ovvv the convexity ; third, 
that, if there are symptoms of unilateral nephralgia or hematuria, a nephrotomy 
is satisfactory, not only as an approved operation, but also as an exploratory 
means of determining a possibly existing surgical disease. 

Gknktial Trkatment. — Rest in bed is important whenever an acute exacer- 
bation occurs, associated with edemas, scanty or bloody urine, or uremic symp- 
toms, during which time the patient should be treated as a case of acute nephri- 
tis. If it is found that rest in bed does* not improve the condition of the urine, 
the patient may be allowed to get up and lounge about the house in reclining 
postures, especially if the disease is not far advanced. If the heart is hyper- 
trophied and there is much arterial tension, as from 100 to 200 or over, and 
cardiac symptoms, such as palpitation and angina pectoris, headaches or diges- 
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five (listiirbaiieos are present, rest in bed should be maintained until the pa- 
tienit improves. Periods of rest in bed, for from two to four weeks at a 
time, say every four montlis, are of eonsiderable benefit in many ehrouic 
eases with a tend(»ney to uremia. The ])atieut\s general eonditioii is kept 
u]) by massage while undergoing this rest treatment. During these piu'iods, 
tfie diet should eonsist of milk or mixed food, whiebever agrees better with 
the patient. 

Afaiiy chronic nephritics go on for years attending to their regular pursuits 
of life without taking any medical treatment for the disease. Many of these 
patients would never know they had nej)hritis unless told so by the physician 
making the urinary analysis. It is important to instruct them as to the pro- 
^ t(‘ctioii of back and chest bv 


suitable clothing, the avoidance 
® draughts, or any prolonged 

^ Jj (^\])osur(i to cold and wet. For 

;/ th(^ protection of the back in 

\\ mal(5 patients, I recommend a 

kidiK^y pad or protector during 
the cold weather. It is (‘asy to 
set' that the winter vests have 
y thick material in trout and thin 

/ behiml. TIkj kidn(*y ])ad is 

U mad(i of doubled wooltMi cloth 

11 S(^W(m 1 tog(*th('r, of the sizc^ and 

sha])(* of the V(*st ba(*k. Th(*re 
are ninti buttonhol(*s in tlu^ jiad, 
jj and nine corres]K»nding buttons 

JI on th(* vest to which thc*y are 

fitted. The same ])ad can be 

Fkj. 27S. — Kidney Pad to He Buttoned on the Back i • i ^ n 

OF A Vest AS A Protection FOK Nephretics. US(»d With a nnnib('r of V('Sts. 

fk'sides the prot(*ction it a fiords 
Tlie lungs and liack, i know ot notiiing oT its size that has oxor giv(*n nu; so much 
warmth as has this pad (Fig. 278). Ft is desirable also that jiaticmts should jiass 
a nuniber of hours in the open air every day, if jiossible, provided tlui wc^ather is 
mild and ])1('asant. 

Climalr. — A change of climate during the winter to a warm, dry, evenly 
tempered ])laco is of great benefit. Patients are sent to Egypt or Algiers, or 
to the south of Italy or flu* Iliviera. In this country, Florida and Southern 
(California offer exc(dleiit climatic conditions for nejihritics. 

Dirt. — The diet of th(\se jiatients should be moderate, mixed and nonirri- 
tating. They should bnirii to estimate how much tiny can eat without doing 
themselves harm, or else should regulate the diet according to its calories, 
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and they should know that their longevity depends on eating certain foods and 
in such amounts as they can easily digest, assimilatci and eliminate. 

Milk is the ideal food for the ])aticnt with Tiright’s disease, because it is 
highly nutritious, contains but few toxic substances and promotes the cxcrci- 
tion of urine. Yet an absolute milk diet is not necessary except in acute exacer- 
bations, or in cases in which tlui major symptoms of uremia threaten to develop. 

* Again, a diet of milk alone is not sufficient in chronic nephritis during the 
stage of compensation, and, when prolonged, it leads to gastric intohn'ance and 
to a g(m(‘ral debility with slnggislmcss in the functions of various organs. Be- 
sides, if milk diet be instituted too early, it will be difficult to keep it up later 
on in the disease when it is indispensable. 

When an absolute milk di(»t is necessary, it should be givcui in small qnan- 
liti(^s at frcMiuent intervals. 1'he amount needed for the maintenam^e of the 
body weight is about tlinn*. liters in twenty-four hours, but this is entindy too 
much Hiiid and two liters usually mark the d(‘gree of tolerance, while one liter 
daily is sufficiemt for a short interval or for a longtn* period if combineMl with 
othi*r food. Milk can be takcni hot or cold or flavore<l with a little sugar or a 
small (pianlity of cocoa. Tt is more easily digt‘sl(‘d when mixed with Vichy 
or sonu^ similar alkaline mineral water. If not well borne, it can Ix^ given pre- 
dig(*sted by nuMins of pancreatiii. Substitutes for milk, such as koumiss, may 
also b(^ iis(m1. 

Alilk di(it ofhm causes constipation, thus necessitating the daily use of laxa- 
tives or cold-water eiKMiias. Sometini(‘s fecal impactions form, so that enemas 
of oil or (iven mechani(*al rennoval of the masses is nec(»ssary. In other ])atients, 
a milk diet caus(*s diarrhea for which bismuth should b(^ used internally. 

A di(»t free from chlorids has of late years taken the place, in a measure, of 
tlu? absolute milk diet. This method of tr(»alment is indicateil in cases of chronic 
])arenchymatous nei>hritis with <lropsy and has already been spoken of. The 
dro])sy can som(?times be made to disappear in patients by giving them a di(*t 
fr(‘(' from chlori<ls, but will reappear again on adding sodium chlorid to the 
food. An absolute salt-fr(»e diet should not be continued for any length of time, 
as the system! reepiires six grains of salt a day. This re])resents the amount of 
salt in three quarts of milk. The amount of salt to the liter is ai)proximately 
two grams. 

Th(} advantage of the clilor id-free diet is that it offers a choice In^twccn a 
number of articles of food. ^Iciit contains V(*ry little chlorids, which are lost 
completely when it is boiled. Eggs, vegetables, potatoes, lentils, rice and 
farinaceous food contain but small amounts of chlorids. Among the fresh vege- 
tabhis, green peas, carrots, turnips and string beans may be chosen as contain- 
ing little salt. In some cases, after a period of such a diet, the patient can 
return to ordinavy food and can tolerate more salt. In other cases, as soon as 
salt is given, the symptoms reappear. 
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There is a class of eases, also, in which the salt-free diet does not lessen 
the edema nor prevent uremia. It is probable that in these cases the exclusion 
of chlorids from the food is not enough to relieve the system of an excess of 
chlorids. There are also soiiuj patients in whom a chlorid-frec diet causes an 
increased albuminuria. All patients should be carefully watched while on this- 
diet. If the edemas have disap])eared, the salt may be gradually increased while 
the return of symptoms are watched for. If tlu^y return, the amount of salt 
should be nnluced again. 

Quantilij of Fluid . — An important rule in chronic nejdiritis is never to ex- 
ceed a detiiiite quantity of fluid ingested in twenty-four hours and in this way 
to avoid ov(*rloading the heart. The heart in these cases is already overworked 
and must not be strained too much. The average daily quantity ()f fluicrshould 
not exce(Ml one and a half liters. It is for this reason that an absolute milk diet 
is difflciilt to maintain without impairing the nutrition of the patient. If we 
wish to give the patient the full amount of nutriment, we ought to give* from 
three to four liters of milk a day; this is obviously unwise, as we would thus 
exceed the limit of fluid ca])acity of the organism. 

Van iSTorden recommends a liter and a quarter of fluid a day and says that a 
person taking this amount should pass from one and one third to one and one 
half liters of urine daily. 

The licpiids besides water allowed in chronic nephritis are milk, lemonades 
or sour drinks and the alkaline mineral waters, especially (kdestine Vichy. 
Mineral-water cures, as such, cannot be expected to cure the disease, but are 
sometimes benefleial to the extent to which they improve the patient’s general 
condition. (Airlsbad, Vichy and Xeucnahr are advised when th(U'e is not much 
hypertrojdiy of the heart, and but slight in(?rease of arterial temsion ami no 
dropsy. On the other hand, wluui there is a t(*nse ])ulse and a markcMlly hyper- 
trophied heart, such springs must be avoided and Maricnbad or Kissingen may 
be recommended. Carhonioacud baths may be used at home when the patient 
is no longer able to stand the journey to the wal(»ring phufcs, and are beneficial 
in high arterial tension. They are made by charging the water in a bath from 
a tank of carbonic-acid gas. The duration of the bath should be from eight to 
twenty minut(?s, after which the patient should rest for an hour. By this means, 
the pulse is slowed and the j)rcssure considerably diminished. 

Alcohol should not be allowed, or else should be given only in very small 
quantities in the form of light wines, such as a glass of Bordeaux, or Zinfandel 
from (California, alone or mixed with plain water or mineral waters. B(?er 
and champagne and the stronger wines are very injurious, as they either irri- 
tate or cause fermentation, thus interfering with digestion. Whisky with 
water, well diluted, is allowed by some on the jdea of improvement of the pa- 
tient’s nutrition. Alcoholics are less harmful in chronic parenchymatous than 
in the interstitial form of nephritis. 
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Coffee, tea and tohacto arc cardiac atininlants and for tliis reason slioiild not 
be allowed, as they lend to overwork the heart and wear it out. Walking 
patients with a mild degree of nephritis do frecpunitly indulge in all these 
stininlants, but those with cardiac and vascular changes should 1x3 more 
cautions. 

Meat can be allowed to nephritics in a certain amount once a day. White 
meats arc usually recommended, as they contain slightly less extractives and 
proteins. Veal, pork, lamb and poultry are considered the besi, although opin- 
ions regarding them vary. I do not attach much importance to the color of 
the meat, and allow beef and mutton with the same fr(Hpu*n(*y as the white 
meats. Meat should be taken at the midday meal, which should be the principal 
meal of the day. They arc best ])re])ared boiled, broiled or roast(*d. 

Fish can be taken prej)ar(»d in the same way. Fish is not as difficult to 
digest as meat. It is classed by some among the white iiu^ats. Once a day is 
also sufficient for fish and it should not be taken at the same meal as the ineat, 
except in half (piantities of each. 

Eijijs an? considered as undcisirable food by some and approved by others. In 
many patients, an egg will increase the amount of albumin in tlu? urine, whereas 
in other cases it has no effect u])on it. Fggs should be boilcMl, poached or 
sliirnid. One egg a day is sufficient for a nei)hritic and is best taken in the 
morning. 

Ve(jelables are cpiitc freely allowcid in chronic nephritis, although physi- 
cians diffeu* in their choi(?c. The allowed list cfontains ri(*e, lentils, peas, griKui 
beans, asparagus, tomatoc^s, potatoc^s, carrots and turnii)S. Personally, I do 
not allow as])aragus and tomatoes, whicdi arc on the list because they do not 
(xmtain much jirotein matter. I prefer rice, green peas and grcHUi beans. 

Farinaceous foods are also allowed, as bread, projxu'ly toasted, and the 
cereals, hominy, farina and wheatena. Fats, carbohydrales and fruits arc con- 
sideivd by many as valuable tissue builders in these cases, and can be takcui in 
moderation if they arc well tolerated. Grapc's and applets arc? probably the best 
fruits for n(?phritics. 

From this list it will be seen that the variety is sufficient but that care must 
be takem not to cat too much, for overeating is one of the causes of chronic 
nephritis as well as being one of the chief factors in hurrying the death of the 
])ati(int who is snifering from this trouble. (\)ndiments, as all ])ichled and 
smoked foods, spices, ])cpper, paprika, catsu])s, mustard, radishes, horseradish 
and garlic should be? interdicted. 

llyyiene and Mode of Life. — Persons with chronic nephritis must live 
strictly according to the rules of hygiene. Excessive exercise and exertion 
should be avoided, as giving rise to an overproduction of waste to be excreted 
by the kidney. Rest is essential during acut(? exac(‘rbations and in the presence 
of impending uremia. Chronic nephritics are not fit for excessive mental work, 
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as this is apt to jiroduce indigestion, which indirectly means extra work for tho 
kidney. 

The function of the bowels and the skin should be regulated and the patient 
should avoid extremes of cold and wet. 

Symptomatic Tukatmknt. — This is addressed to the symptoms as they 
arise in the dittereiit typos of chronic neidiritis. 

In early eases of chronic parenchymatous nejdiritis, before cardiac valvular 
changes have had time to develoj), the arterial tension is sometimes so low, that 
digitalis, caHein and spartein are often used on account of their eilect in 
strengthening and regulating tlui heart action. 

Bccjinnintj Edemas . — When a patient with chronic parenchymatous nejdiri- 
tis complains of lumbar pain, while his eyelids ai)p(‘ar puiled U]) ami edematous, 
his urine should be examiiKMl ami, if evidence's of an acute exacerbation are 
present, he should be put to Ix'd ami treat'd the same as for an attack of acnt(^ 
nephritis. 

General edema is threatened wlieii the urine becomes scanty and of a high 
specific gravity, containing a considerable amount of albumin and casts. A 
purge of jalap powder or elatcriiiin should Ix' given and diur(*tic remedies are 
indicated, selecting those which act u])on the glomeruli and j)romote exen'tion 
without irritating the tubules, such as the theobromin pro])arations. In such 
cases, the following diuretics should be given until the syinptoins have be(*n 
relieved, when they should be discontinued. Dinrc'tin (sali(*ylate of sodium 
theobromin) does not irritate the kidney, ran'ly causes disagreeable sym])toms 
and is a diuretic that I consider most reliable. In the course of tlu' day, fnan 
fiO to 120 grains (-4- to 8 gTains) may be given in diyided dos(*s in ca])snh's or 
solution or liyjiodermically. Theocin, a synth(»tic alkaloid of theobromin, has also 
been found to act as a very njliable diuretic, more so than theobromin itself or 
cafFein, inen^asing both the excretion of water and solids fnnn the kidp(*y, and 
useful for the control of dropsy. It is prc'scrilxMl in small dos(*s, fn'qnently 
repeated, so as to avoid gastric irritation. Tp to 8 grains daily may be giv(Mi 
(0.5 to 0.75 gram) the effect ludiig usually most evident on the scx'oml or third 
day after the administration of the drug. Diuresis cannot, liowciver, be main- 
taine<] by means of this drug, as the system soon Ix'comes a(*custonied to its use. 
Agurin, a preparation consisting of theobrom in-sod iiim and sodium acetate, is 
prescribed in cases of renal dropsy in the form of a powder, to be taken in dilute 
solution or in capsules, in doses of from 5 to 15 grains three to six times daily. 
Another very useful remedy in oliguria (scanty urine) is potassium acetate, in 
5 to 15 gi-ain doses, every three hours. 

Apocyiium, Canadian hemp, assists the elimination of fluid that has accumu- 
lated in chronic Hright’s disc'ase and may be given in doscis of 5 to 15 minims 
(O.Jl to 1.0 c.c.) of the fluid extract. 

If the threatening edema is not relieved by diuretics and other methods of 
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treatment already outlined and the edema extends to the lower extremities and 
serous cavities, as it frequently docs in the later stages of pareiiehyniatous 
ncpliritis, internal medication should he assisted by physical measures, such as 
hot baths, followiMl by packs to ])rornote sweating and thereby favor the elimina- 
tion of toxins. It is a noteworthy fact, howciver, ])ointed out by Landouzy, that 
100 liters of sweat would be recpiired as an etiiiivaleiit of 1,500 grams of urine. 
Jlence, the kidney must always be relied upon as the safest channel of drain- 
age for the impurities of the organism. 

In the general dropsy of chronic nephritis, aspiration of the body cavities 
ail<»rds not only a local relief, but the g<‘neral condition improv(*s, the uremic 
symploms an* l(*sseiied and the diiiresis is incr(*ased. This is probably due to 
uremic poisons in tlu* blood leaving the body with tlu^ trans- 
udating fluid. 

The us(; of Soulh(»y’s tubes (Fig. 270) have been recom- 
mended for the drainage of edematous areas, including the 
exl r(*mities, t(» r(‘li(‘V(* the tension of' the ovr‘rdist(*ud(*d tis- 
sues. Th(‘y are made of metal from to 0 cm. long with a 
lumen of 1 j lo mm., r(*s(*mbling trocars, but |)(*rforat(‘d on 
thc! sides. l\vo or more of th(*se tub(*s an^ ])ushed into the 
snbentaneous tissue, the stilet withdrawn ami a rubber tube 
atta(died, leading into a receptach* for drainage. They arc 
left in from tw(*lv(* to twenty-four lamrs. The puncture 
continues to l(*ak for some time after, thc ri'inoval of 
the tubes. In this way, two quarts of fluid a day will 
som(‘tinies (‘scajie. During the time that operations by 
renal decapsulation were being ]x»rfornied for tlu* tr(*at- 
ment of chronic nejdiritis, the incision in the loin, made 
in ])atients sntfering from chronic parenchymatous ne- 
])hritis, sometimes did not close, but acted as a drain 
and large quantities of ed(*niatous fluid leaked through the loin continu- 
ously. Souk* of thc patients operated, who were apparently very stout, 
having thick abdominal walls, ra])idly appeared emaciated aft(*r tlu* o])era- 
tion. 

AMYLOID KIDNEY 

Amyloid kidney is a condition of amyloid degeneration in that organ, which 
usually accompanies amyloid chang(*s in other viscera, such as the spleen and 
the liver. Amyloid kidney was first described by liokitansky, in 1842, but the 
t(M‘ni was introduced by Virchow, in 1855. 

Etiology. — Amyloid degeneration of the kidneys -is due to any chronic in- 
fectious disease which gives rise to a cachexia. Of tlu*se, the principal ones 
are tuberculosis, chronic suppuration and syphilis, but thc condition has 
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Fig. 270. — Southey’s 
Tubes. (Tu 1)o 
obtained from Tie- 
man.) 
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also boon observcil in c?lironic* malaria, in leprosy and in arthritis deformans. 
Experimentally, amyloid degeneration has been jirodueed by the inji?etion of 
the bacilli or the toxins of bacillus pyoeyanens. 

Pathology. — At antoj)sy, the amyloid kidney resianbles very closely the 
large white kidneys of chronic ncidiritis with dropsy (chronic parenchymatous 
nephritis), so that the conditions are often mistaken for each other. If the 
surface of the cut kidney is treated with tincture of iodin, the degenerated i)or- 
tions will turn a mahogany brown, while the iinairected ])ortions will remain 
yellow. If suljdiuric acid is then applied, the degenerated zones turn blue. 

On gross examination, the amyloid kidney is large, pale, linn and non- 
elastic, waxy in consistence. Its capsule is smooth and easily detached. On 
section, the tissue is colorless, often glistening, the cortex swollen and yellowish 
white, the medullary portion dark. 

On microscopical examination, amyloid tissiu^ assum(*s peculiar coloring 
with anilin dyes. Thus, Avith methyl or gtmtian violent, tlu'. amyloid tissue 
stains ])ink; with methyl gremi, the kidm*y stains a green color excej)t the 
amyloid portions, which slain violet. The organ shonbl not be lixtMl in alcohol 
previous to staining, inasmuch as alcohol dissolve's tlu* amyloid substaiu'e*. 

The lesions under the microscope are usually w(*ll seaitten'd tlirough the 
kidney, including the blood vess(*ls, the connective tissue and the ('])ithelia. The 
blood vessels are the most freepient seat of de'generation, tlie glomerular capil- 
laries showing amyloid degeneration early in the? elisease*; next, the capil- 
laries of the cortex and last the straight vessels of the medidla. All these 
arterial channels Ix'come gradually obliterated by the amyloid change's. Occa- 
sionally, the interstitial tissue is also atfected by the amyloid changes. The 
tubular epithelia themselves, hoAV(*ver, arc usually fnnj from tlu'se changes, 
although they may be the seat <»f fatty d(*gen(*ration. 

As the result of the amyloid changes in the arh'rit's ami connective tissue, 
the tubular structures gradually undergo the same changes as are seen in clironie 
nephritis. 

Symptoms. — There are alwa;\^ the symptoms of amyloid deg(‘neration of 
other cu*gans. The kidney is but slowly allected and the disease d(;veloi)s in- 
sidiously. 

The chief jdienomcna are in the urine. A fn^qiK'iit but inconstant symp- 
tom is the i)olyuria, which may amount to from 2 to b liters in twenty-four 
hours. The uriiu? ia clear, light colored, with low s])e(*ifi(? gravity, and con- 
tains nothing of importance in the sediment. When there are abundant diar- 
rheas, the polyuria may be absent and the same is true sometimes in the last 
stages of the dis(*ase, Avhen there is hc^art failure. 

The amount of albuimn is usually considerable, increasing gradually until 
it reaches 20 or bO grams daily. According to Senator, this albuminuria cf)n- 
sists in great part of globulin. The urea, chlorids, phosi)hates, etc.*., arc some- 
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what diminished in amount. Hyaline and granidar casts are sometimes found 
in the sediment, owing to the presence of a nephritis. But there are never 
casts having an amyloid reaction. 

Amyloid kidney does not give rise to edemas or to uremic symptoms. When 
these are present, they are dim to the accompanying nephritis. 

Diagnosis. — The diagnosis is made by the presence of a polyuria, with a 
largo amount of albumin in cachectic ])atieiits suffering from tuberculosis 
or syphilis or some chronic suppurative condition, particularly if there 
is a hypertrophy of the liver and the spleen to strengthen the diagnosis. 
The diagnosis from interstitial nephritis is made by the absence of uremic 
symptoms, of high arterial tension and of cardiac hyi)er trophy, also bccauso 
the urine is i)alcr and there is a smaller amount of albumin in interstitial 
nephritis. 

Treatment. — The treatment of amyloid nephritis consists in the main- 
tenance of a mixed diet of milk and vegetables, the administration of io<lids in 
syphilitics and the g(*neral care of the primary condition in tuberculosis, etc. 
AVhen a com])licating ne])hritis exists, it should be treated according to the 
manner indicated in the cbaj)ter on Chronic Nephritis. 
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UREMIA 

pRE^riA ( oSpor, urine, a2/ia, blood) is a toxic couditiou due to tlie a(*cuinu- 
lation or roteutiou iii the blood of urine, urinary constituents or excreinentitious 
substances usually thrown (»ff by the ki<liu‘ys. It ^ivt's rise to a more or h^ss 
complex j»roup of sym])toms, such as lu^adaclus nausea, vomit ini»:, convulsions, 
coma, visual disturbance, a urinary odor to tin* l)r(‘atli and som(‘times hemi|>lei»;ia. 

Etiology. — A variety of tlu'ories as to the cause of uremia, (‘ach basc*d on 
more or less (‘Xp(‘rim(mtal evidence, will h(‘rc* Ik* m(*ntif>iHMl for their historical 
interest. The comlition that is sj)oken (»f as unutiia was first imuh? known 
through tlie work of llright on nephritis, but th(‘ term itself was first usimI by 
Piorry, after Wilson had brought forward the theory that the symptoms were 
due to a retentifm of urea in the blood 

The prin(‘i])al theories of unmiia may Ik* tabulated as follows: 

(1) MKeifAXiCAL (Traube, bSdl). — rremia is due to cerc*bral edema. 

(2) Tox I c : :^^oNOTox u j t i i kokiks. 

(n) Due to the retemtion of urea in the blood. ( Wilson, IS.‘>.‘5. ) 

(/j) Due to the formation of ammonium carbonate in the blood by micro- 
coccus urea. (Frerichs, 1851.) 

(r) Due to fermentation of ammonium carbonate in the stomach ami intes- 
tin(*s from urea, and the absorption of the former into the blood. (Treitz; 
contirined by JAindois and Pavloff.) 

(d) Due to the accumulatioiT of kreatin, kreatiniu, uric acid, etc., as result 
of changes in metabolism. (Schott in; V^dt ; dial vet.) 

(c) Duo to intoxication by the retention of urinary coloring matters. 
(Thiidieum.) 

(/) Due to intoxication with potassium salts. (F(*ltz and Eitter. Injec- 
tion of K. salts in proportion occurring in urine was fatal in animals. ) 

(. 7 ) Due to retention of chlorids causing edema of the brain, etc. (Widal 
and Javal.) 

(3) Toxir: roT.YTOXTO theory. (Bouchard.) 

Xot a single toxic substance, but a nurnlicr of various poisons retained in the 
blood cause uremia. 

Practically all the research work done in uremia since 1881 is based upon 
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the theory of Bouchard. His definition of the symptom complex is that uremia 
is an intoxication by poisons, either introduced from without or formed in the 
body, which are normally eliminated by tlie kidneys in the urine, but in certain 
conditions are retained, owing to renal impernuMibility. According to this in- 
vestigator, forty-seven per cent of the poisonous effects of the urinary con- 
stituents arc due to potassium salts; urea, ammonium carbonate, tlie extractives, 
the coloring matters, etc., may each play tlndr ])art in the intoxical ion. Five 
distinct poisons, the chemical nature of which is not known, were isolated by 
Bouchard from the urine. 

A series of experimental studies on the permeability of the kidney have been 
])ublished since, esjiecially in France, and some r(‘ceiit investigators doul)t the 
im])ortan(*e of renal impermeahilitv in the pro<luction of uremia ( P)ernard). 
lnsufiici(*ncy of the int(?rnal secretion of the kidneys and th(5 liver, with failing 
coiupcmsatitui of the heart and inen^asing arterial tension, an? believ(Ml by them 
to b(‘ sutlicicmt (‘tiologi(*al factors, without any nnial imjK'rmeability. The 
significance of toxic retention and renal impermealulity is hehl by other 
obs(*rverSj who (*xplain tin? occasional absence of toxic substances troni the 
blood in uremia by their absorption on the part of the tissues. ((Aistaigne, 
Achard.) 

Th(? retention of chlorids in the bo(ly has also l>(*eu ])ointe(l out as a factor 
in the mechanism of uremia. (\Vi<laI and »Iaval, l>ohne. ) A(»(*onling to 
(’astaigne, unnuia is due to the n^tention in the body of niultij)le toxins from 
various source's and the n'te'iition of chlorids, both b(*ing the ri'sult of renal 
impermeability, without which no uremic poisoning can take ])lace. 

The occurrence of urmnia is de])endent upon (1) the pn'seiice of a renal 
disease, either acute or chronic iK'phritis, ])y(*lo-nephritis or jiyonephrosis, cystic 
kielney or renal absc(‘ss; { 2 ) ujioii the presence of renal obstructimi, such as 
calculus in the urc'te'r, ureteral stricture or pressure upon the duct, in the blad- 
der or somewhere along its course. 

Pati(‘uts siilTering from an acute affection of the kidiu'y jiroduciug anuria, 
such as acute nejihritis or an acute exacerbation of chronic nephritis, are liable 
to an acute attack of uremia. Tn the absence of pr(Hlis])osing factors, patients 
with chronic disease of the kidney may remain fn'c from uremic manifesta- 
tions for years. The causes that favor or immediately induce* the appearance 
of the un'iuic symjitom comjilex may be summed up as follows.: 

(1) Increase in the work of the kidneys, duo to overeating or drinking. 

(2) Intercurrent acute nephritis, exposure to cold, wet, fatigue, any cause 
producing congestion of the kidneys. 

(3) (^)mplicating extrarenal intoxications: Infiuenza (in old age) . and 
other acute infectious diseases occurring in chronic iK'jdiritis. 

(4) Arrest or diminution of toxin elimination, by treatment or conditions 
which arrest sweating, defecation, vomiting and urination. 
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Symptoms. — The symptoms of uremia vary according to the character, 
strength and degree of the intoxication, as well as tlie predisposition and re- 
sistance of certain organs or groups of organs. Clinically, there are two vari- 
eties of acute and chronic uremia. Acute uremia may occur in acute nephritis, 
or in the course of chronic lesions of the kidney, and may bo the first indication 
of the presence of renal disease. 

Acutk Ukkaiia. — The hyperacute form is characterized by a sudden attack, 
without premonitory symptoms, of faintness, vertigo and coma, which is fol- 
lowed by death within a short time. As a rule, such patients for months or 
years have been sulferiiig from chronic uremia, but the true nature of their ill- 
ness has remained unrecognized to the cud. 

The acute form also comes on suddenly, but is preceded by premonitory 
symptoms, such as headache, vomiting, oliguria or anuria, or disturbances of 
vision and hearing (contraction of the pupil, double vision, partial or total 
blindness, noises in the ears, sudden deafness). There may have been also slight 
delirium and a tendency to ajdiasia. 

The acute attack is characterized by convulsions, delirium, somnohmee and 
coma. There may also be intense dyspnea, asthmatic breathing or (.Mu*yne- 
Stokes respiration, or the dominant symptom may be vomiting and diarrhea. 
Paralyses have been reported in this connection, especially by Prcmdi 
writers. 

Latknt ou ^liM) Ukkmia (Lecorche and Talamon’s Attenuated Uremia). — 
There are cases of chronic disease of the kidneys in which the urtmiia is so mild 
and is accompani(‘d by so few typical symptoms, that it is apt to be mistakem 
for some less s(»rious trouble. Only when the urine is njpeatcMlly examined and 
the case studied thoroughly, may we make out the uremic origin of the mild 
symptoms coni])lained of by the patient. 

This mild form of chronic uremia may p(»rsist for a long time without be- 
coming aggravated, or it may Ik* the pre(*ursor of the more severe tyj)e known 
to the French writei’s as “ (jmnda uremic, 

Headache is \lw leading symptom in many such cases of mild uremia. It 
may for a long time lx* the oidy symi)tom ])resf‘ut, and may vary gn»atly in 
intensity. Next to headache, there are a vari(*ty of muscular and muiralgic pains 
which frequently accompany mild ureniias. rremic intoxication may give* rise 
to a neuritis like that of alcohol and lead, and one form of such a neuritis is 
that of the cardiac plexus known as angina pectoris. Facial and other neural- 
gias may also occ’ir in mild uremia. 

A variety of aches in the muscles and the joints, and cramplike contrac- 
tions of the sole of the foot, are also complained of. The patients behave like 
rheumatics and are frequently given salicylates erroneously. Numbness, prick- 
ing sensations in various parts of the body, including the common phenomenon 
of dead finger./’ may also occur. (Dieiilafoy.) 
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Finally, the mild form may be accompanied by disturbances of vision and 
hearing, of which we shall speak further on, and occasionally there are attacks 
of asthma without any organic cause, due to toxic influence. 

CiiHONic Ukkmia. — In the chronic form, the syniptoins are usually rather 
indefinite. Ifeadaches, neuralgias, respiratory disturbances, attacks of asthma 
or disturbances of vision or hearing, come on at irregular intervals, provoked 
usually by exposure to cold, fatigue, or excesses in eating or drinking. Gradu- 
ally these attacks become more frequent, and the final stage is heralded by a 
period during which vomiting, diarrhea and loss of appetite are prominent. 
The patient loses weight, becomes weak and anemic, and gradually grows som- 
nolent, apathetic and semicomatose. l)(?ath comes on either in deeper coma 
and exhaustion, or preceded by an acute exacerbation of the symptoms, with 
convulsions, coma and paralysis. 

Gkoucs of Symi»toms. — Having thus sketched the clinical evolution of 
the ])rinci])al forms of uremia, we should now consider more in detail the 
individual grou])S of symptoms observed in this condition. Many isigns of 
uremia occur in other conditions and it is for this reason that the diagnosis 
of uremia is not easy to make. In each case, a careful study of the mass 
of symptoms is needed. The clinical picture, however, can usually be sub- 
divi<led into various groups or classes of symptoms, one or more being repre- 
s(*nt(‘d in the case studied : 

(1) NKKVorS SYMPTOMS. 

Ileadacdies. 

Neuralgias. 

Disturbance's of cutaneous sensation, e. g., tingling, formication, 
‘‘ dead finger.” 

Restlessness, confusion of ideas, partial ajdiasia, somnolence, disturbed 
sleep, a2)athy, depression, convulsions, delirium, coma, j^aralyses. 

(2) (WRniO-KKSPIKATOKY SYMPTOMS. 

I)vs])nea. 

Uremic asthma. 

( Iieyiie-S tokes hrea thi ng. 

Rronchitis, ])lcurisy, pulmonary edema, hydrothorax. 

II(‘art syinj^toms, due to affection of the heart which may coexist. Usu- 
ally cardiac hypertrophy and increased arterial tension. 

(3) GASTUO-INTKSTINAL SYMPTOMS. 

(a) Mouth and Pharynx: 

Dryness, thirst, difficulty in swallowing. 

Stomatitis (catarrhal or ulcerative). 

Salivation. 
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(/;) Stomach: 

Anorexia, dyspepsia. 

Nausea or vomiting. 

(r) Intestines: 

Diarrhea (serous or dyseuterie), constipation. 

(4) SKIN SYMCTOMS. 

Pruritus. 

Erythema papillosum and inaculosiim. 

Urticaria, purjiura. 
llyi.. ridrosis. 

(5) EYK SYMPTOMS. 

.Miosis (contracl(‘d jiiipils), mydriasis. 

.Disturbances of vision, dmihli* vision, amaurosis. 

Optic neuritis. 

(U) KAf: SYMPTOMS. 

Tinnitus (ringing) or oilier noises in IIkj ear. 

Deafness (sudden). 

(7) ITIMNARY SYMPTOMS. 

Oliguria or anuria in acute form. 

Quantity normal or increas(‘d in chronic* forms (hut quality siiffm’s). 
Urea diminished. 

Alhiimin usual (not invariably |)resent). 

.Uiinctioiial elKcieiicy of kidneys low (cryoscopy, phlorid/in test, etc.). 

(8) OENEKAL SYMPTOMS. 

Emaciation, atrophy of muscl(*s, cMlema. 

Pulse slow, high tension. 

^J'emperature subnormal or febrile. 

Nervous Symploms , — Some of tlic*s(* nre charactmustic of the prodromal 
period. The uremic headache is one of the early symptoms, and is usually very 
obstinates sometimes occurring in the form known as migraine. Headache, ac- 
crnnjianied by apathy and stupor, may also be pn^sent during the attack itself. 

A variety of neuralgias often depend upon incipi(?nt uremia. These include 
l)arlicularly occipital neuralgias and angina pectoris. Pains in the limbs and 
joints and disturbances of sensibility may also occur as prodromal signs. 

During the attacks of uremia, the serious nervous symptoms may he divided 
into the signs of (excitement and those of deprc^ssion. The* former include con- 
vulsions which may assume the type of f?clainpsia or ejiilepsy, general or par- 
tial clonic contractions, which are the usual types. These convulsions ])r(>sent 
nothing specially characteristic, and the differential diagnosis from epilepsy, 
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etc., iinist l)e made from delirium, coma and the other symptoms above 
mentioned. 

Delirium is another symplx)m of this group. The patient may sutler from 
confusion of ideas, mutter in(!oheront sentences, and have? illusions and hallu- 
cinations. In other patients, the delirium scfiins to lx* more speeifle in ehar- 
a(*t(*r — they rave about one subject, often persecution, or they become moody 
and melancholy and may attempt suicide. 

Oorna is ()no of the most typical symptoms of the uremic attack. In the 
acute form, it comes on rapidly, in the chronic form more gradually, but in 
l)oth the same features prevail as a rule. It is acc()m])ani(Ml by anuria or oli- 
guria, a subnormal temp(u*ature, a slow pulse, slow, irregular breathing ((^K'yne- 
Stokes). The muscles are completely flaccid, the fa(*e is ])ale, the pupils con- 
tracted and consciousness is entirely lost. 

Paralyses liave b(*(‘U obs(*rv(‘d in a largo number of cases of nr(*mia, es]K^- 
cially those dm; to chroni<* nephritis. Tlu^y vary in int(‘nsity, and disappear 
if lh(* pati(*nt r(*covers. Tlu* aHeet(‘d museles, usually those* of one arm, are 
always perfectly flaccid. Occasionally aphasia has be(*n ol)servcd in th(*se 
eases. 

lirs/nralon/ Sym])loms , — The dyspnea of uremia may be either toxic or 
])nlmonary. I'he toxic form oceni’s after exertion and overeating. It is easily 
cured by simply adoj)ting a milk <liet. Tyi)ieal asthmatic sym])toms aecom])any 
the dyspnea. The ])atient is unabhj to lie down in bed, and (*om))lains of constant 
op|)ression on his chest, breathes <rapidly and emits sibilant rilh's. The attacks 
come on at night, without asjdiyxia. 

Jn anoth(‘r ty])(* of eases, there* is actual as])hyxia associated with the dysp- 
nea, and the pati(*nt may die diiring the attack. 

(Mieyne-Stokes breathing is an abnormal type of respiration not characteris- 
tic of uremia, but present elnring the* attacks, in the comatose stage'. The 
exte*nt and rapidity of the re*spirate>ry moveunents are gradually lessene*d, until 
the* patient/s bre*athing is entire*ly arr(*ste*el for several sex*onds; it is then resume*d 
again at a graehially ineivasing rate*, and de^])th. It is always a se*rious syni])- 
tom, ])ointing to de*e'p inve)lve*me*ut erf the (H^re*!)!’!!!!!. 

Prone'hitis, pulmonary e*elema and hyelrothorax may aerompany ureunia and 
give^ rise to ])ulmonary elyspnea. Pulmemary e*elema is ofte*n a fatal e*oniplie*atiem 
e)f ureania. 

(laslnhinfcs/iridl Sympfotns , — In aeaite ure*mia, vomiting is a fre'que*nt 
and impeu’tant symj)te)m, but the chremic uremic state may she)w many me>rc 
signs oil the part e^f the gastrei-intestinal trae*t, ine'lnding all those* mentiemeel in 
the tabl(\ The toxic agents causing ureunia are evidently, at least in part, elimi- 
nated thremgh the niue*e>sa of the gastro-inte*stinal tract, insteael of through the 
insnffie'ient kidneys, and aee'firdingly the entire tube from mouth to rectum may 
be affecteel. Dryness of the tongue and throat and thirst are frequent pre- 
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monitory symptoms of a uremic attack. Stomatitis is rare, but must be looked 
out for. 

The vomiting at first occurs after meals; later it is more frecpient and 
occurs independently of eating. The vomited matter contains urea and am- 
monium carbonate and is alkaline^ in reaction. Under these circumstances, vom- 
iting is a grave sign, showing that the toxemia is general and profound, and the 
renal insufficiency very marked, so that the organism has recourse to emesis 
to rid itself of the accumulated poisons. 

Usually, the diarrhea is of the ordinary catarrhal or muco-serous type, fre- 
quent fetid fluid stools being the chief sym})tom. There are cases, however, 
in Avhich intestinal ulceration leads to a dysenteric diarrhea. Alternate consti- 
pation and diarrhea are often present. 

Eye Symptoms . — The ocular symptoms of uremia should l)e car(‘fully dis- 
tinguished from those of chronic nephritis. The former are not ac(?ompanied 
by oj)hthalmoscopic changes; the visual disturbances are of siubhm onset and 
transitory in character (double vision, hemiopia, hemeralopia, amblyopia and 
amaurosis). At the height of a seizure, the pu[)ils arc dilat(Ml and do not react 
to light or only feebly so, whereas a chronic urenii(* ])oisoning not an atta(*k 
produces a contraction of the pupil. Edema of the o])ti(; sheath has been noted 
in cases where the pupils fail to react. The presence of an albuminuric retinitis 
is shown by the ophthalmoscope. Amaurosis, always bilateral, may be the only 
symptom of uremia in certain exceptional cases, and in conjunction with head- 
ache is often the forerunner of an attack. 

Urinary Symptoms . — The urinary symptoms of uremia vary according tf) 
the original cause of this condition in a givcm case. The quantity of urine ex- 
creted is greatly diminished (oliguria), or there is total abs(*nc(^ of urinary se- 
cretion (anuria) in acute forms, due to acute })arenchymatous nephritis, to an 
acute exacerbation of a chronic parenchymatous nephritis, or to acute obstruc- 
tion of the urinary tract. 

Tn chronic interstitial nephritis, on the other hand, there is an increased 
amount of urine ([)olyuria) of low specific gravity. 1'he amount of urea is 
generally (liniiiiished considerably, the daily excretion becoming less and l(»ss 
in the fatal cases until it reaches zero at death. Usually thcro is some albumin, 
but this may be absent. The functional efficiency of tlie kidney as t(*stcd by the 
eryoscope, the jdiloridzin test and other means is very much impaired, especially 
in uremias due to interstitial nephritis. 

Among the clinical urinary symptoms, nothing characteristic of uremia can 
be noted. There may be frequency of urination, retention with overflow, in- 
contin(mc(‘ and a musty odor of dribbling urine soaking into the bedclothes. 
Th(\s(f symptoms depend upon the primary condition of the urinary organs, in- 
ducing uremia, the presence of renal or vesical infection, urinary obstruc- 
tion, etc. 
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In tlio comatose condition of nrcinia, retention of the nrine may occur from 
inability to feel the iiiijuilse to urinate. In such cases, the urine either dribbles 
away as the bladder overflows, or, if the coma is not so profound, the patient 
voids the entire contents of the bladder involuntarily at intervals. Of course, 
this does not refer to the urinary retention djie to obstruction which may and 
frecpuuitly does appear with uremia, especially uremia as it comes to the 
knowledge of the surgeon. (( Vnnpare sections on Incontinence and Itotention.) 

(icneral Hymptnnis , — Acute uremia may occur in a])]iarcntly perfectly 
healthy persons. Chronic uremia, with its attendant renal insufficiency and 
gastro-intestinal troubles, leads to pallor, emaciation, cachexia and weakness of 
the muscles, which become atro])hied. Edemas may be ])rescnt, especially in 
patients with cardiac complications and cirrhosis of the liver. 

The pulse of uremia is characteiMstieally slow and of high tension. This is 
th(^ result of th(^ intoxication and of the condition of the arteries in chronic 
nejdiritis. Iligh-lension ])uls(‘ in a nephritic is, indeed, considered by some as 
a sign of impending uremia, although fatal iiremias may be accom])anied by a 
conij)aratively low arterial tension. 

The tem])erature during tlui attack hnds to become subnormal as the symp- 
toms increase in gravity. Eev(»r may, however, Ix^ j)resent if there is an inf(‘C- 
tion of the kidney or any other organ, ami also in some of tlie acute eases, duo 
to acute nephritis. 

Diagnosis. — A correct interpretation of a given symptom as a sign of uri- 
nary intoxication is not always easy. A symptom may b(‘ look(‘d upon as uremic 
in origin, (a) when it is associated with other signs ])ointing to uremia; (h) 
wh(‘U it occurs without any organic basis of disease in the organ with which 
tlu^ symjitom is associatetl (e. g., the stomach and the intestine) ; (c) when it is 
asso(*iated with renal disease, alone or in combination with lesions of the lower 
genito-urinary tra(*t. A can^ful examination of the urinary organs and of the 
urine is essential for a diagnosis of uremia. 

If then* is no residual urine in the bladder, no obstruction 1o the discharge 
of urine, no oliguria or anuria, and if a fn‘sh s])ecim(*n and a twenty-four-hours’ 
s])e(*imeu of urine are found to indicate normal function of the kidmw, the 
sym])tom thought to be uremic in origin must be ascribed to some other cause. 

On the other hand, uremia is diagnosticated by the ])resenc(* of the symp- 
toms or grou])s of symptoms above described, when the urine shows a deficient 
renal function. 

Eor the purpose of ol)taining an (*stimate of the kidney function, we resort 
to the methods of functional diagnosis described in detail in the chapter on 
Examination of the Kidney. Of these, the most valuable in the diagnosis of 
uremia are the determination of the s])ecific gravity, of the total solids ex- 
cn^ted, of the percentage of urea of the total nitrogen in the urine and the 
measurement of the freezing points of tlie urine and of the blood (cryoscopy). 
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The retention of toxic substances in the blood and the deficiency of climina' 
tion of these substances by the kidneys are expressed in nreniia by (1) a low- 
ered specific gravity; (2) a diminished amount of total solids excreted in twen- 
ty-four hours; (3) a low percentage of nrea and of nitrogen; (4) a lowered 
fnK'zing ])oint of the hlood, owingjto its greater concentration; and (5) a raised 
freezing point of the nrine (nearer zero, owing to the lowered concentration). 

Differential Diagnosis of an Attack of Uremia. — I^nnnic nnconscionsness 
coming on suddenly, as in clironic interstitial nephritis, may simnlate (1) cere- 
bral hemorrhage, (2) meningitis, (3) e})ilej)sy and (4) certain intoxications. 

(1) Ckukhuai. TIkmokkiiaok. — In apo^dexy, which is so commonly asso- 
ciated with kidney disease aial arteriosclerosis, the siuhlen loss of consciousness 
may simnlate a nremic attack; but the mode of onset as well as the ('xistcMicc* of 
com])letc hemiplegia, Avith lla^ (wes turnc^l toward the l(‘sioji and away from 
the paralyzed side, suggest c(»rehral hemorrhage. The distinction is extremely 
diflicult, if not impossible in certain cas(»s. 

(2) AIkninoitis. — M(‘ningitis, in which there is deep coma, with rise of 
temperature, a furred tongue and no localizing symptoms, is also easily con- 
founded Avith unuuia ; but the mo«le of onsid, th(» rigi<lity of tla* n(*ck, inco- 
her(ui(*<' or mild dedirium, ])hoto|)huhia and iwonounced fever, point to a lesion 
of the brain. 

(3) KeiLKCsY. — The fulminating or eclam])tic typ(^ of uremia is v(‘ry sug- 
gestive of ei)ilej)sy. The ])riuci])al distinctiA’e f(»aturo betAveen iiremia and 
ej)il(*psy is that ununic attacks are usually prcced(*d by headache*, vertigo ami 
nausea, and occur Avithout an injury to the tongue. The* ons(»t of an e])ilej)tic 
attack is smhlen, Avith tonic and then clonic convulsions, b(‘giiming geuu'rally 
Avitli biting of the tongue. A history of former seizur(*s is sometim(*s obtain- 
able. The urine during and after a ]mroxysm of e])ilepsy may contain albu- 
min. Wluui the convulsions are ununic, albumin and casts may both he ])r(*seiit. 
Edema, especially umler the eyes, Avouhl point to uremia. The o])hthal- 
mf)S(*ojnc (examination of a uremice ])atient Avould shoAV d(*generativ(i changers in 
the retina. 

(4) IxToxirATioNs. — Ununic coma may l)e mistakcui for poisoning by 
opium or aheohol. In oj)ium poisoning the pupils are contracted, wherc*as, in 
an attack of uremia, they arc dilated. According to the type of uremia, the 
pupils may be eithc^r Avidely dilated, of medium size or contracted, but in a so- 
crallcMl attack of uremia, Avhen a diagnosis is most important, they are dilatc^d, 
the contracted pupil bcung charactc^ristic of chronic eas(‘s. The examination of 
tlie ocidar fundus with the ophthalmoscope, to determine the presence or ab- 
semee of albuminuric retinitis, is a valuable diagnostic adjuvant. The urine 
should be drawn off and (jxamined in all suspected cases. 

In the diff(?rential diagiicjsis of uremia from alcroholism (state of drunken- 
n(Nss), an alcoholic odor of the breath sometimes is a most important point. In 
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alcoholic intoxication, the pnpilfl arc soincwliat dilated, l)nt not as markedly as 
in iinaiiia. 'I'hc condition of the heart and arteries must also he taken into 
account in cases of elderly individuals who may he suffering from arterioscle- 
rosis. The delirium in alcoholism is not accompanied hy convulsions, and the 
coma is not so de(»,p as in uremic poisoning. ^Tt may for a time he im])ossihlo 
to d(‘termino whether the condition is due to uremia or to ])rofound alcoholism, 
as one of the principal causes in precipitating an attack of uremia in a nephritic 
is overindulgence in alcohol. In many of these doubtful case's, uremia can be 
identified hy the history given hy the family, the age of the ])ati(*nt and the 
markc'd arterial tension. The ])resence of dropsy in some cases is a valuahle 
indication of the luijdiritic origin of uremic symptoms. 

Uremic coma must also be differentiated from diabetic cenna. The examina- 
tion of the urine would show the ju’eseiu'e of sugar and further tests with the 
tiiK'ture of the chlorid of iron would show the Burgundy-red reaction of 
ac(‘tonc. 

Acutk Pitoi.oxoKi) Urkmia. — The differentiation of uremia from certain 
inf(‘ctious diseases is sometimes difficult. The uremia may ])ersist for weeks 
or niontlis, tlu; jiatic'ut lying in a condition of torpor or ev(‘U unconsciousness 
ami slight fever, with a lu'avily coated ami also, perha))s, dry tongue, a rapid 
f(*('ble pulse and muscular twitchings. This state naturally suggests the ex- 
istence' of om? of the infectious diseases, such as typhoid fc'ver or acute miliary 
tulx'rculosis. 

Th(*r(» is no absolute iMih; ajiplicable to the diff’e've'ntial signs. The table 
(jaige doO) which I have' writte'ii out is ap])emled siiii|)ly as an aid iu doubtful 
case's. 

Prognosis. — T'^re^mia, emce eliagne)sti(*ated, should always be a soure'e of 
anxie^ty te) tbe^ attemlants of the patient, be'causc the*re is an e'lement of uncer- 
tainty in the^ nianne*r in whiedi the inte^xie'ation will affert a given e'ase. A 
pe'Cidiarity of uremia, which she)ulel not he overloe)ked iu making a pre:>gnosis, 
is that the elegre'e^ e)f actual intoxicatiem and the^ severity e)f the symptoms do 
not always corres])e)nel with the gravity of the le'sions in the renal apparatus. 
In some^ ])atients, the subje'ctive and even the e)bjective sym])toms may be e]uite 
severe', while; the renal fiinediem is very fair; wlu'reas, others exhibit remark- 
ably few ami mild sympteuiis with very much impaire*d renal functions. 

The type of uremia has no very jmmounccel be*aring e>n the i)rognosis. The 
mile! latent fewm may exist fe)r years, hut eventually the grave fiwrn ehivelops. 
The; e'hronic fe>rm te)warel the euel may heveune more ami more sewere, the at- 
tacks increasing in freepiency, until e)iie eif them emels in eleath. The acute form 
may either subsielo anel, if its cause be ivimweel, leave the patient in ge)e)d 
comlitiem, e>r it may end fatally, or it may <K*ve‘le>]) into the* e'hronic fewm. 

Idle* cause e)f eleath may be erne of the following: (1) Death in e;oma, some- 
times following cemvulsions ; (2) eelema of the lungs; (;3) asthenia. 
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9. General Apoplectic habit :L... [ Cold extremities. Heart often weak; Irregular heart ac- Heart dilated. 

heart may show | ■ \ dilated. tion. 

hypertrophy. Arteriosclerosis. 
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TREATMENT OF UREMIA 

A case Avliicli occurred in one of my hospital services was in a hoy aged 
twenty-one years, who had total suppression of urine and lived for eight days 
after the removal of a large tuberculous kidney. At no time during the post- 
operative eight days did he show any signs of ureniia and was conscious almost 
to the end. Death occurred from asthenia. The autopsy revealed the absence 
of a second kidney. 

Treatment of Uremia. — When convulsions are frequent, the face red and 
cyanotic, the pulse full, venesection is, in my judgment, the most effective 
remedy. The causes of the benefit derived from venesection arc probably four: 
(1) Withdrawal of a part of the poisons circulating in the blood; (2) lf)wering 



of the blood pressure; (fi) dilution of the blood, i. e., h^ssening the viscosity, 
and heiK'e a rediu'tion of the work of the heart and of friction along the. vess(»ls; 
and (1) the lowering of tem])eraturc (Kig. 280). It is usually followed by an 
intravenous injection of a (*orr(\spon(Hng quantity of normal salt solution. (See 
Intravenous Injectioiis of Saline Solution in chapter on the Tse of Water in 
Urology.) 

The subject of the lessening of the viscosity of the blood brings us next to 
the employment and effect of inhalations. By this easy means, agents that 
enter th(‘ blood rapidly may be given, with a notabh* effect iqiou tin' ('onvulsious 
when present. (Iilon)form is among the first, a few whiffs lessening the motor 
symptoms in a marked manner. 

For the dyspnea, iodid of ethyl may be inhaled with r(di(‘f, from a small 
vial held in the hand, or ten to twenty minims on a handkerchief. The internal 
administration of mor})hin and heroin markedly relievi^s the dyspnea and the 
convulsions. When the convulsions are marked by high tension, the vaso-di- 
lators, glonoin or spirits of nitroglycerin (2 to 5 dro])s every three, to four 
hours), amyl nitrite (Tq. v from a crushed capsule), cautiously inhaled, is 
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sometimes emplojed, and must he regarded with favor under tlio proper 
conditions. 

Ammonia, a remedy too little used, exerts a direct liquefying action upon 
the blood, reducing its molecular concentration, and contributing to tlic oxida- 
tion of other nitrogenous compounds. The aromatic spirits of ammonia (thirty 
to sixty minims in water) are serviceable, stinmlaling the movements of the 
stomach and intestines. In the most pressing (*ases, ammonia can be injected 
directly into a vein of the leg. 

In an acute attack of uremia, there often are sym])loms of approaching 
weakness of the heart, a small ])ulse, so small at times as to be imperceptible, and 
very faint ’ respiration. ruder these circumstances, the aromatic spirits of 
ammonia are very useful, ami it may lu^ w(*ll to support the h(‘art with inj(H*- 
tions of digitoxin, grain; camphor, If grain in oil; cafTein sodium salicyl- 
ate, J to 2 grains; and etlier, foss or more in (fold water. After veiufsection, 
isotonic injections of warm saJiiu^ solution into th(‘ vcuiis or into the loose (‘(‘1- 
lular tissue of the flanks, groin and axilla, are given. 

In all cases of acute ununia, an effort should he made not to overtreat the 
patient by too violent ])urging, which is v(U*y (‘xhausting and often not as eili- 
cacious as th<» milder iiK'thods ahov(‘ m(mti(m(‘(l, or tlu* simph* diuretic's and 
dieting. As to the convulsions, tluwe are no better nmiedies, if swallowing is 
possible, than the bromids. 

The treatment of chronic uremia is (»onsidered under (’hronic Xephritis. 



CHAPTER XXV 


CHRONIC SUPPURATIVE DISEASES OF THE KIDNEY 

(Pyelitis, Pyelo-nephrllis^ Pyonephrosis, Pcrincphrilic Abscess, Nephritic Ab- 
scess ami Suppurative iXephritis) 

Ditrixo file Inst, two doeados, tlioro have boon va])id ohan^os in our views of 
tlio ])atliology and baoioriolo^y of the kidney, due j)rin(*i])ally to the exhaustive 
investigation of the Freneh school. 

. Xotwithslanding, however, that niucli light has l)(‘en thrown upon the causes 
of those diseases, tlie variety and manner of inf(H‘tion, tlunr s(*ope and line of 
march, the clinician is still constantly at a loss to know in any case before him 
wheth(‘r one of these atrections exists alone, or whether two or more are com- 
bined. The disease's of this variety, however, that have come under my per- 
sonal obs(‘rvation, were usually combined, insti‘ad of exisliug as one single, well- 
defined disorder. 

I may here say, in a general way, that 1 considcT the disc'ases (dosely asso- 
ciated with one another in their line of march to lx*: Py(‘lilis — an inllammation 
of the pelvis of the kidney; ])yelo-ncphritis — a ])yelitis ])lus nephritis; pyo 
nephrosis — a jnelitis plus a nephritis, together with enlargement of the pelvic 
cavity due either to destruction of renal tissue by abscess, or to dilation of the 
p(‘lvis from obstructions lower down the canal, or to both these caus(*s; and peri- 
nephritis abscess — a collection of jnis about the kidiu'v. Abscess of the kidney 
and suppurative^ lU'idiritis occurring independently e)f the above grenip, will be 
ce)nside*re*el late*r. The*v are emn])arativcly rare\ 

As the* scope e)f this work is edinie*al, T will e*nde*avor to conside*r these dis- 
e'ases fremi a e*liiiical stanelpoint, whate.*ve*r may be* their etiology. I will, there- 
fore, include in this consideration tuberculosis and e*ale*ulus, as tlu\y have been 
in my practice such freejiieiit j)roelis]x)sing eanises of renal suppuration. 

PYELITIS 

Etiology. — The causes e)f those su])])urative diseases of the kidney are prac- 
tically the same, whether the inflammation be^gins in the pelvis and extends to^ 
the parenchyma, or whether it begins in the ]>arenchyina and extends into the 
pelvis. They arc predisposing and active causes. The former include, in the 
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first ])laee, debilitated conditions of the body which favor suppuration; infec- 
tious diseases; any factor leading to congestion, as trauinatisin from direct con- 
tusion; the irritation of drugs, ex])Osure to cold or wet and displacement of the 
kidney due to great mobility. 

Other j)redisj)osing causes are found in all conditions which interfere with 
the urinary flow or congest or irritate the kidney; in the first instance — urethral 
strictures; enlarged prostate; V(?sical stone or tumor; ureteral stone?, tuberculosis 
or stricture; or outside pressure upon the ureter due to adhesions or growths: 
and in the second instance — a stone; tumor; tuberculosis of the kidney or its 
pelvis; or abnormal renal mobility. 

Tn tuberculosis with su|)puralion, the j)elvis may lu* iuvolv(*(I in an asceiul- 
ing 2)rocess from the bladder or in a descemling procc'ss from the? kidruw tis- 
sues, usually the hitter. The tubercles developing in the renal pelvis may break 
down and supiuiratc at the same time that a similar i)rocess is going on in the 
kidney proi^er. 

Usually })yelitis is a part of a pyelo-nephritis or pyonephrosis, and, in most 
cases in which the predis])osii\g cause? of the ])y(ditis is not nuuoved or reliev(*d, 
the disease secondarily affects the ki<ln(‘y, at l(*ast in its medullary portion: 
whereas, on the other hand, in the great majority of cas(‘s in whicli tlie sup- 
jiurative process begins in tlie j)arenchyma, the inffainmation in turn extends to 
the pelvis. 

The active causes of these suppurative conditions are the various pus-j)roduc- 
ing germs, the most common of which are the colon bacillus, staphylococcus, 
streptococcus, Proteus vulgaris. Bacillus pyocyaneus. The gonococcus is a ])us 
producer, but it is rarely the active? microorganism giving rise to. the renal suj)- 
.puration. The tubercle bacillus is not considered as a j)us ])roducer, but is 
productive of lesions that are favorable? for other infections. 

The infectious agents that ])roduce nmal suppuration may r(*ach the organ 
either through tlu? blood (hematogenous infection) or through the lym])h 
(lymphogenous infection), or they may reach the organ hy extension of the 
suppuration from neighboring structures (infection by contiguity), and finally 
the infection may travel upward from some low(?r portion of the genito- 
urinary tract, as the urethra or bladder (ascending infection, or* infection hy 
continuity. 

The ureteral, lymphogenous and hematog(?nous routi*s of these iidections 
have been carefully investigated by Albarran and oth(?rs of tlu? Necker sch(»ol, 
who have concluded that the circulatory is the most common. Pus-producing 
microorganisms in the blood current circulating through the kidney or its pelvis 
are not likely to give rise to suppuration without the jircscnce of congestion due 
to some of the predisposing causes just mentioned ; but if congestion is present, 
the germs, having passiul through the circulation and entered the urinary tract, 
find the pelvis a soil adapted for their settlement and growth. 
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We have, therefore, covered the causes of this group of diseases in a general 
way, and those of pyelitis in particular. 

Pathology. — Pyelitis usually begins with a simple catarrhal condition of. 
the mucous membrane of the pelvis, with congestion of the superficial capil- 
laries and an excess of mucus. As infection takes place, the mucous membrane 
takes on the appearance of a turbid gelatinous lining, which is rapidly fol- 
lowed by a purulent exudate and thickening of the wall. The thickening and 
roughness of the pelvic wall are more marked in tubercular cases and the ulcera- 
tions are of a more active type. There is also great thickening at times in cal- 
culous pyelitis, as well as erosions and capillary hemorrhage. 

When the pyelitis is due to an ascending infection, there is a greater dilata- 
tion of the pelvis, its surface is smoother and thinner and the capillary conges- 
tion is less. The amount of urine and pus is considerable and the admixture 
tliinncr than in the descending cases. Capillary congestion, engorgement, ero- 
sions and ulcerations arc also less marked. It must be remembered that urinary 
retention takcs«place in varying degrees when there is obstruction due to tuber- 
cular lesions or calculus, but that the retention is greater when there is obstruc- 
tion due to interference with the urinary flow in the ureter pro])cr. 

When the j)yelitis advances to such a degree that there is retention of urine 
and pus in the r(*nal jielvis, the parenchyma is also generally involved and the 
trouble b(?com(‘S a ])yelo-uephritis or pyonephrosis. 

Symptoms. — The sym])tonis of pyelitis arc few and at times absent when it 
exists alone and not associated with calculus, tumor, tuberculosis or abnormal 
r(*nal iiKjbility. There is sometimes slight frecpicncy of urination, due to a 
polyuria, or there may Ik; a vague pain or a heavy feeling in one or both loins. 
The ])ain is mure intense and colicky when the pyelitis is due to calcidus or to 
movable ki<lney. Hematuria is rare in pyelitis unless there is a growth or stone 
present, when it is comnion ; whereas, in tuberculosis it is still less frequent. 
Pyuria (»xists, but is of a mild degree when the pelvis is alone involved; but 
when a cystitis also is present, the pyuria is more marked, owing to the addition 
of the pus ])roduced iu the bladder to that coming from the pelvis and ureter. 
.Marked frequemw of urination is due to an associated cystitis, probably tuber- 
cular. Attacks of naus(*a, vomiting, chills, fever and sweating are generally 
due to movabh* kidiuy or renal calculus, with attacks of retention and absorption 
of pus. Febrile attacks also j)oint to an extension of the inflammation to the 
kidiuy substance and we must, therefore, always be on our guard against such 
an involvement. 

Examination. — In palpating the kidiuw in jnelitis, a slight tenderness may 
be experienced by the patient. There is usually no rise of temperature. There 
is no enlargcunent of the organ unless a conipli(fat ion is present, such as retention 
of uriiu' and ])us in the j)elvis, or an extension .to the kidney parenchyma. 

The urinary examination shows iu the chronic cases, such as are usually ob- 
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served, a urine of low spceific gravity, soiiiewliat inereas(*d in amount, contain- 
ing considerable pns, senim and unclear albniuin, ]H*lvic epitludia ami a few 
blood (*idls and hyaline, and grannlar casts. Tn case the disease is dne to tnher- 
cnlosis, the bacilli may be fonnd in the urine; while if dne to stone, crystals 
may be fonnd in mass('s of ])ns and mnens, and lh(? sjx'cific gravity is higher. 

Diagnosis. — Tn the diffennitiation of pyelitis and cystitis, there arcj some 
rather interesting points. Tn chronic cystitis, the daily amount of nriiie and. 
nrea are always normal, unless the patient has been given a large amount of 
water or diuretics. The reaction is generally alkaline, or if not, it soon be- 
comes so, unless dne to the colon or tubercle bacillus. The amount of albumin 
does not exceed that caused by the pns and blood. There is a mnco-pnrident 
sediment which coagulates (piickly. Sficroscopically, jms and a large nmnbcT 
of bladder ej)ithelial cells are found in the urine. The large amount of epi- 
thelium that is present is striking, rather than any ])articnlar type. There is 
no renal pain, nor tenderiK'ss on pressure over the kidney. 

In chronic pyelitis, there is ])olyuria, the sedinu'ut is mor(‘ dilTnse and <1<k‘.s 
not coagulate, or certainly not so (piickly. The urim‘ is usually acid in riaiction 
and contains but few ejiithelial (*ells. The imj)ortan(*(^ of the colon bacillus is 
not suttici(*ntly appreciated; it is very freipient and its ircognilioii is not dilli- 
cult. A cystosco])ic cxaminati(jn will always give information concerning the 
condition of the bladder. 

Prognosis. — The i^rognosis of pyc^litis d(‘p(mds entindy upon its cause and 
the presence of assi^ciah'd lesions. If the cause is nanoved, tla^ ])ati(*nt should 
recover. This may recpiire some tinu*, or it may nevc'r take ])lace, in which lat- 
ter instan(*e the jiyelitis Avould probably slowly extend up into the kidney and 
develop into a jiycdo-iu'phritis or a jiyonephrosis. In many cases, the kidney is 
involved together with its jielvis, but the condition is jiot recognized. 

PYELO-NEPHRITIS 

Etiology. — The etiology of pyelo-nephritis is tlu* saim* as that of ])Velitis, 
as it is either an extension from the pelvis uj) the straight tubules of the kidiuy, 
whiclf is e.specially the case in obstructive conditions; or from aboV(^ downward, 
as in tuberculosis, which almost always begins in the renal parenchyma and 
descends to the pelvis. In saying that supjnirative nephritis is secondary to 
a suppurative pyelitis, I do not necessarily mean that the infection must come 
from below up through the ureter and jielvis, as there may be a congcjstioii or 
nonsup))urative nephritis that develops during a jiyiditis which latm* b(u*oni(‘s 
a sej)tic nciphritis, due to microrJrganisins l)rought to the kidney through the cir- 
culation and then entering the urinary tract. 

The involvem(*nt of the kidn(?y in pyelo-nephritis was formerly believ(*d to 
be invariably due to an ascending infection, especially after traumatism of the 
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nretlira, prostate or Madder in passin^^ instriinients for tlic sake of examination 
or treatment of a ])aticiit. It is cvi<lent, liowever, that in the event of erosions 
due to traumatism in j)assin«* an instrument, ahsorplion of I he pns may oeenr 
from that ])art of the urinary traet where the lesion is situated, and tlie infec- 
tion travel thron^h the circulation to the kidiK'V. In fact, in cases in Avliicli the 
])redisposing causes to pyelo-nejihritis (?xist, either as ohstrnction or irritation 
from whatsoever cause, ])ns-prodncing germs, taken into the (drculation from 
any suppurative focms in the interior or on the exterior of the hody, can he 
carried through the circulation to the kidney and cause ])yelo-ne|)hritis. 

Pathology. — 'Fhe disease is usually bilateral, whcm due to obstruction in 
th(^ bladd(‘r, prostate, or urethra, but the kidn(?ys are generally not (‘(jually in- 
volved ; Avhoreas, in cases due to obstruction of a single ureter or renal ])elvis, 
th(^ trouble is uuilat(‘ral. As far as the renal pelvis is concerned, the 
pathology of ]iyelo-n(‘|)hritis is similar to that of pyc'litis. Tn the kidney, 
however, th(i ])ro(‘ess is usually at of a ditrnse nc*phrilis ])lns j)ns. In other 
words, tlu? pareiKdiyma of 
the organ, consisting of the 
tubules and the* glomeruli, 
is involved to a greahn* or 
less extent, and the inter- 
stitial tissue as well. The 
kidney is enlarged in most 
cas(‘s, the size d(*p(*nding U])- 
on the amount of inllamnia- 
tion, abscess formation and 
ex m late al)Out the absc(‘sses 
and their cavities, and also 
on the dilatation of the ]h* 1- 
vis. The chang(‘s in tlu* 
parenchyma are ffn* the most 
part moderate, although there 
may be ar(*as where it is very 
much involved, in certain 
localities, there are greater 
inHammatr>ry thickenings of 
tlu» ])arenchyma than in otli- 
(*rs, and here al)scesses ar(^ 
more liable to develop, which 
usually br(‘ak into the pelvis 
of th(‘ organ. 

A'umerous abscesses may be found in the kidney in })y(do-nephritis, varying 
in size from that of a ])ea to a marble. They arc more frciiueiit in cases of 
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tnbcrcMilosis, in which cases the disease is often very acute. Abscesses are also 
freqiK'iit in some cases due to stricture and enlar|i»ed prostate. It must not bo 
thought, lunvever, that, in stricture and enlargt^d prostate*, the pyelo-nephritis is 
not as acute as in tub(*rculosis, for in these CMUiditions one or more abscesses may. 
be even larger than those in tubercular infection of the kidney (Pig. 281). 
Large abscesses also occur in calculous pyelo-n(*phrilis. 

Having made a section through the convexily, the pelvis is seen to bo thick- 
ened and congested in areas; there may be some erosions or superficial ulcera- 
tions, and the surface is covered with pus, the same as has heen deserib(*d und(*r 
Pyelitis. The pyramids of the kidney arc streaked yellow and red. The yel- 
low streaks may also be seen radiating from tlie ])yramids into the cortex, which 
constitute a feature of suppurative pyelo-uejdiritis. The cortex and medul- 
lary portion are indurated in ])laces and one or more abscesses may be seen 
there. 

On squeezing the kidney, pus and urine may be (?xi)ressed fnjui the collect- 
ing tubules into the calices. Large areas of kidney tissue arc? sometimes found 
to be completely destroycnl, occasionally an entire i)»)le in advanced cas(?s. 

The microscopic lesions of suppurative pyelo-n(*phritis are, in the? order of 
their sequence, an exudation of leucocytes into the renal tubules and around the 
glomeruli; a diffuse j)urulent infiltration of the parenchyma with gradual 
destruction of the ej)ithelium ; an increase in the conne(*tiv(* tissue of the stroma, 
which takes part in the t)rocess of destruction; and finally, infiltration and 
gradual destruction of the? connective tissue in places, r(*sulting in the formation 
of cavities filled with pus. 'Jlie su])purativc process may involve the adipose 
capsule and may he complicated with perinephritis. 

Symptoms. — In many cases of mild pyelo-netdiritis, there may Ik? no sub- 
jective symptoms, except a feeling of weakness, malaise and a dull pain or 
heavy sensation in the loin; while in more marked or more advanced cases, 
the symptom complex is a combination of the signs of uremia and septicemia. 
Some of the symj)toms in chronic cases arc referable to the gastro-iut(?stiual tract. 
An acute attack usually sets in abruptly with chills. Jhiin is complained of in 
many cases of ])yelo-nei)hril is and, Avhilc usually of a dull character, may, in 
the presence of a stone or undue mobility, be very sev(‘re, or associale<l with 
colics. 

Colics also occur in tuberculosis, but these are of a milder character. When 
there are absc(*sses, how^ever, the pain may lie very acute and the muscular 
rigidity marked. The most marked pain, indei)eiident of colic, that I have 
ever seen in j)yelo-ne])hritis, was in a case of tubercular ki<lney with abscess 
formation. The patients usually have some elevation of tem])crature. If the 
drainage is good, the temperature may be very slight — 1)0° or 00.5° F.-^but 
when pus is forming or has formed and there is obstruction to its drainage*, the 
l)atieiit may have chills, a rise of temperature to 105° or 100° F., sweating 
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and symptoms of tlie most aeuto sepsis. The highest tern ])oi’atn res tliat I have 
s(»eii have been in eenneetimi witli stricture, prostatic hy])ertro])liy and tubercu- 
losis. When the abscess has broken into the ))elvis and discharged through the 
ureter, as is usually the case, the temperature falls again, and if ])resent, it 
continues in such a mild d(‘gree that it may not be noticed by the patient. An 
abscess in jiyelo-nciiliritis may break through the cajisule of the kidney, giving- 
rise lo a periiici)hritic abscess, which we will consider later. 

The geiK^ral symptoms of chronic py(‘lo-nephritis may be summariz(*d as 
mildly nrcMiiic? and s(»ptic, associated with cachexia, which gradually supervenes, 
as in all sbnv suppurative diseases. 

Examination. — Pal])alion g(Micrally shows a kidney which is temhu* on ])res- 
snn* and enlarg(Hl to a varying degr(*e. Soni(*limes marked muscular rigidity is 
present. The tem]KM'ature and i)nls(‘ are usually but slightly elevated, exc(*pt 
when abscess formation or interfer<‘nce with drainages takes place, when it be- 
com(‘s so high as to endanger the life of tlu? ])ati(*nt. Jn such cases, a chill may 
preced(» the rise of tcni])erature. The? feveu* is ofhm com])ared with malaria, 
and inany such patients enter the lu)s])ital with this diagnosis. 

Tlu* urinary examination shows a turbi<l urine, yellow, amlx^r and often 
tli(‘ color of hanonade or standi water, of a spcadfic gravity from 1.005 to 1.025, 
usually btdow normal. Scro-albumin and nucleo-albumin are present; the unai 
and cblorids arc* diminish(*d. The* microscopicail examination shows many pus 
(*ells and ]ms in masses; a few red blood cells; sometinms crystals; cpithclia 
from the |)elvis and rc’iial tnbnl(*s; hyaline, granular, epithelial and pus casts. 
Pus casts arc* ])ath<»guomouic of a juis kidney. The tindiiig of blood and crys- 
tals in the urine ])oints to the prc*sc*nce of skuu?. The urine should also be 
examined for tuberede* bacilli, and, if imgativc*, guinc*a ])igs should be iiiocu- 
iMlcl. Allpat ieiits, on whom the diagnosis of pycdo-iiej)hritis has been made*, 
should be ra<liographc*d as a matter of routine*, and a diagnosis can never be 
consi(k'red complc*tc* unless this examination has bc*c*n made. 

. Having (‘xaniined the urine and having determinc'd that jnxdo-nephritis ex- 
ists, it is nec*essary to make a thorough c‘xamination of the patient, as indic*ated 
in the* cdia])ler on Kxamiiiation of the Kidney and also in the cdiajiter 011 the 
Kxamination of the i’atient, to dc*tc*rmine if there is urethral stric*tuvc', an eu- 
largcMl ];rostatc*, any abnormality of the bladder or ureter. The urine from eacdi 
kidney slionld be* take*!! and exaniiimd to clisc*over if the other kidney is healthy 
or not, and its functional activity should be determined in case an operation is 
c*onsiderc‘d. 

In cases of pyelo-nc'jdiritis in which the {iivdisposing clause is an impedi- 
ment; due* to stricture or prostatic hypertrophy, the intlammation may be the 
same on both sides, although it may vary in severity. In cases c^f j)yelo-nephritis 
due to calculus or tub(*rculosis, either in the ureter or kidney, the disease is much 
more apt to be unilateral. 
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PYONEPHROSIS 

Pyonc*])lirosis Is a siippuraiivo coiulilion of tlio kidney tliat follows a pyelitis 
or pyelo-iiejdiritis. It is a pycditis with an enlars»enieiit of the ptdvic cavity, 
plus suppurative and atrophic chan«:es in the suhstaiice of the kidney. 

Etiology. — Pyonephrosis niay follow a ])yelitis, in which case there is usu- 
ally some interference with the eiiiptyin^ of the pelvis, ^eiKM’ally due to a renal 
calculus or to some obstruction or iuthuumation lower down in the urinary 
tract, the ureters, bladder, ])rostate (Kig. or urethra. 



Fig. 2S2. — I’YfJNKPnuosis, siiowiNt; Knlaih;kment ok the Kidneys and Tjieih I’elves. 

OhsiTVt; th(; kiiik(>U uic*ti*r.s. 

Pyonephrosis may exist from the first as a jivelilis, in which case the* ])clvic. 
cavity gradually dilates and tlu* ki<lney suhstajice is atrophied, or it may he 
secondary to a uronephrosis (hydron(*phrosis), which has become inf(*cted. In 
any cas(‘, as the ])elvis increases in size, the panmehyma of the kidiu*y is pressc*d 
ujion and a diffuse, destructive, chronic nejihritis, due to ju-essure, results, which 
IS associate<l with suppurative changes in the rtmal substance. 

Pyonephrosis may also result from a pyolo-nephritis, aft(*r ])art of the panm- 
chyma f»f th(» organ lias been d(?stroy(fd by the sup|)urative process, owing to the 
formation and breaking down of the abscesses. Among the freniumt causes men- 
tioned in py(‘litis and py(*lo-ne|)hritis as bringing on pyon(;])hrosis, are stone and 
tuberculosis. A typical case of pyonephrosis devedoping frompyelo-iuiphritis with 
destruction of the kidney by abscesses may be seen resulting from tuberculosis. 
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Pathology. — The size of tli(» kidney is gen(;rally increased and its color is 
lighter than normal. If a vertical incision is made through the kidney and its 
pelvis at the convexity, tlie pelvis will be sec^n to be dilal(‘d to a varying degree, 
with ifr(‘giilar arches extending upward lowanl the capsnk*, corr(*sponding to the 



I’lij. — ('hohs Skction of a Pyonkpiirotic: Kidnkv, Inches Long. 

The kidney liehl ;i pint of pus. 


calices, wliich commnnicale with the renal ])elvis and with oiu* another (Fig. 
2So). ()|)ening into these* arcli(‘s, cavil ie's may he seen that an* the* results of 
abscesses. The* kidiuw substance in more advanced cases is irr(*gularly atro])liied 
and in conjunction with tlie^ renal ca])sule, sonu'tinu's r(*s(*mhl(*s a shell divided 
into large* arche*s by hamls (*orres])e)nding to the* (M)lumns of I>e*rlini. TlK*re may 
he*, thick pns; e)r urine*, ele*tritus anel juis mixeel — of a white color in the })e*lvis. 
The inner wall <if the sac is thie*keneel anel roughe*ne*el, aiiel (*rosions may he seen. 
The thie*ke*ning is partie*ularly marke*d in case*s in which a calculus has l)e*en the 
cause of the trouhle\ In tuheTcular e*as(*s also the walls art* rough and infil- 
trateel in a varying elt*grt*t*. Aivas e>f thicke*ning are* found also in the ureters 
in tuberculosis, strictiiring them anel causing the t)hslruction that, brings ahenit 
tile? ])ye)n(;plir(Ksis. 

Symptoms. — Pain is not so marked as in ])vt*lo-nephrilis. Tt is of variable 
severity anel sometimes altogether absent. The* pain is gentwally me)st acute 
in cases erf renal calculus or movable kidney, in which the ureter l)ecomes blocked 
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or kinked and the organ is suddenly distended with pus and urine. It may also 
radiate down the ureter in stone cases. The patient has considerable distress 
and often nausea and vomiting when the kidney is distended. There is marked 
])ynria when the organ is draining well, and slight or no fever; but wl^jn the 
drainage is blocked, there may be a chill and a rise of tcunperatnre to or 

104^'^ F. which drops as soon as the drainage is reestablished. It is most com- 
mon in calculous cases. 

Examination. — Examination usually shows a large kidney, paljnible to a 
varying degree and best detected by ballottemeiit. This is especially the case 
when the pelvis is distended with ])us. Larg(‘ pyonephrotie kidn'eys often cai>- 
not be outlined, however, as their walls collajise when jwessure is made. Ten- 
derness is not as common as in pyelo-nephritis, but it is prescuit when the; sac is 
very much distended. 

The urine is lighter in color than in pyelo-ne])hritis, often having a milky, 
starchy, or.lemonade color. It is of lower specific gravity, and (*ontains albumin, 
a diminished amount of urea and chlorids, granular, e])ith(‘lial, pus and mixed 
casts, pelvic and renal epithelia, a few red bh)od ctdls, many ])us cells and ])us in 
masses. In tubercular cases, the baculli are found, and in cases due to calculus, 
crj-stals may be found. 

The urine varies in amount aiul app(*arau(*(* when tiu* dis(‘as(? is ou one 
side and, due to stone. It is turbid when s(‘cn*ted from both kiiliicws, but may 
be clear and scant when coming from a healthy kidney during an attack of 
retention in the pelvis of tlu^ diseased organ. 

Pyonephrosis is a more chronic process than is ])y(do-nephrltis. It souu'times 
happens that we have an acute ])yelo-nei)hritis on oiu? si<le ami a chronic ])yo- 
nephrosis on the other. In this case, there may be no pain on the side of the 
pyonephrosis, even when the organ is nearly destroyed. On the side of the 
acute pyelo-nephritis, theu’e may l)e a large amount of functionating renal tis- 
sue, and nearly all the elimination may tak(> ])lace from that organ; and yet 
muscular rigidity, pain and tenderness arc present and all subj(‘(*tive sym])toms 
jwint to it as the ])rinci})ally affected kidney. ( Catheterization of the urctcu’s 
shows the difference between the two organs, as the urim; coming from the ])yo- 
nephrotic side on which there are no synij)toms would show a considerabh^ 
amount of thin fluid resembling pus and water mixed, containing but a small 
amount of solids; whereas, on the side on which the acute sym[)toms are pn^sent, 
the urine might be comparatively normal in color and would contain a grc'ater 
amount of solids, as well as the products of inflammation. 

Diagnosis. — The diagnosis of pyrmeplirosis <h*|)(mds on finding a urine hav- 
ing the tiirljid or starch-water appearance, and finding that it contains albumin, 
pus, renal epithelia and various kinds of casts, including pus casts. Then, on 
catheterizing the ureters, it will be seen that the elements of kidney disease 
found in the general urine can be accounted for by the urine coming from the 
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suspected kidney. A considerable amount of urine from the diseased kidney 
may run out as soon as the catheter is introduced into its ])elvis, perhaps half 
an ounce or more, which, on examination, will be found to consist principally 
of a (dear fluid with but a small amount of solids, albumin, considerable pus and 
other pathological kidney elements. 

In both pyelitis and pyelo-nephritis, the urine is generally of a higher 
specific gravity than in pyonephrosis and would contain moni solids. J^yuria 
is more marked in pyonephrosis than in either pyelitis or pyelo-nephritis. 

The diagnosis of the cause of the ])yonophrosis is more dilfienlt and includes 
all the various steps that have been included in the cliaj)1(?r on Kxainiiiation of 
the Kidney. 

Treatmknt or Pyetjtis, Pyelo-nephritis and Pyonephkosts 

Tn case of pijcliHs, as soon as the* <Iiagnosis has h(*c*n made and (*ven before 
the cause has been d(*t(*rniine<l, it is advisable to have the ])ati(*nt drink a edn- 
siderable amount of water, say two (piarts a day, to Hush the kidneys, and to give 
three times a day an internal urinary antise|)tie, sindi as urotro])in, 10 grains; 
benzoat(i of soda, 15 grains; benzoic acid, 15 grains; salol, 5 grains, or other 
urinary antiseptics. Lavage and injections of the renal p(*lvis by m(*ans of 
ureteral catheters have been practiced for many y(*ars and have havn advo- 
cated especially in cases of gonorrheal ])yelitis, which condition has l)c*en ex- 
tremely rare in my practice. Por several years, lavage and injections of the 
pelvis through the ureteral catheters have been em])loy(*d quite* extensiv(*ly by us 
in the cystosco})ic room of the clinic, and several thousand lavages and injec- 
tions have been made. ]\rost of these cas(*s had but slight symptoms and dis- 
continued their visits on account of the inconvenience the treatment occasioned 
them. In one case of gonorrheal ])yelitis, due to gonorrheal infection, the pelvic 
lavage and injections with solution of nitrate of silver and its derivatives were 
kept up. consttuitly for two years, but the gonococci were still present at the 
last examination and the patient was no b(*tt(*r ; if anything, 1 h^ was worse. So 
far, covering* a ])eriod of nine years that cases of ]m*litis have been treated by 
lavage of the renal yndvis, there is not a history of a single case that has been 
cured by this m(»thod. The solutions us(»d w(*re a silv(*r nitrate, 1 : 4,000 to 
1 : 2,000 or milder, alone or combined with boracic acid ; protargol, one half to 
two per cent in strength; argvrol, ten- to twenty-five-per-cent solution; and 
1 : 5,000 solution of formalin. Put few patients seem to have been relieved by 
such treatment. Some of these patients have had injections of the renal pelvis 
more than a hundred tim(*s and did not improvi*. Injections of silver solution 
and protargol seem to have been the most eft’ective, and doubtless many who have 
been treated at the clinic recovered later. 

Pyelitis without a predisposing cause is an extremely -rare condition, if 
it ever exists, and patients suffering from it should never be subjected to such 
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local trratinoiit until tlio ])liysician lias discovi'vcd tlu^ canso and consid^jrs 
jndvic injections indicated. ()tli(*r\vise, lie niii>lil inject tlu^ ])elvis of a tuber- 
cular kidney, in Avliicli case the ]iassiuiij of a catheter nii^iiilit a^*^ravate tlu' (*on- 
dition and also jirovokt* tulic‘reular lesi<»ns in tlie ureter through catheter 
tranuiatisni. 

Till* surgical treatineut of rlirnnlr consists in the removal of the 

cause. Soinetinu's, in ])y(‘litis due to obstruction which may exist anywheu’e 
from the cavity of the jielvis itsidf to th(‘ (external urethral nu'atus, it may lie 
easy to locate the cause*. These* obstructions are usually ur(*thral stricture, 
prostatic hypertrophy, vesical tumor, stone* in the nr(*ter, or pressure by growths 
or adhesions outside of the nret(*r; or stone or growth in the j)(*lvis of the kidney. 
In such cases, the (»hstruction should be ov(*rcom(* as follows: Urethral strictures 
should be dilated or cut ; hy}u*rtrophic ]>rostates should be subj(H*tt*d to cath(*ter 
life or prostatei'tomy ; v<‘si( al ('alciili should be crushed or removed by siijira- 
jmhic cystotomy; vesical tumors should b.e excised through a su])ra])ubi(* in- 
cision or fulgurated; stone in the uret(*r should be removed by ureterotomy;, 
ureteral stricture should be dilat(*d or ur(*terorrha])hy or jilastic*. op(*rations ])er- 
formed ; adhesions about the ur(‘t(*r should be* brok(‘n up and the canal stretched 
out; growths jiressiug upon the ureter should be r(‘nioved ; a renal calculus 
should be remov(‘d by nej)hrolithotomy ; obslriuMion in the* p(‘lvie wall should 
1)0 treated by ])lastic operations ; while in cas(*s of tumor of tin* ]K‘lvis, tlu* entire* 
organ should be remov(*d (n(*])hrectomy). (S(‘e chapters on Ope/rative Surg<*ry 
of the Ih'iial 1 VI vis and Ur(*ter.) 

^riu* treatineut of is either ]):illialive, exp(*(*taut, or raelieal, 

depending upon the syiii] toms. In case* a ])atie*ut has a chill, fe>llowe‘el by a fe*ve*r, 
anel examinatbui shows te*U(le*rness auel pe*rhaps a uoliee*able e*ularge*meut of one* 
kieliiev, it eVes not ue*e*essarily m(*an that this kieluew will de*ve*loj) an abse*e*ss that 
will reepiire immediate* e)pe*ratie)u, feu* the symj)toms e»ften subside) with re‘st in 
heel, milk elie*t, eliure*sis auel urotropiu. It is also advisable te) ciij) the* ]»atie‘Ut 
over the kidney, to kee*j) tlu* boweds eipen anel P) give) e|uiuin, three grains, three 
times a clay. If the? t(*mp(*ratnre coutinue*s high auel assume*s a s(*ptie*. e*urve‘, a 
nephrotomy shemlel be ])e*rfe»rme*el auel tlu^ kieluey draiu(*el, although j)re»bably, if 
no e)j)(*ration we-re })e*rforme*el, the abscess weuilel ru])turo inte) the renal i)e*lvis. 
If the nephrotomy shows the kieluey te) be (*xte*usive*ly dise*aseel auel a (*e)Uelitie)n 
of chremic sejisis which is injuring the patient's h(*alth continues afte*r the e)pe*ra- 
tie)n, a secondary nephrectomy should he i)(*rfe)rme*el, ])rovieIe*el the othe*r kielne*y 
is sufficiently he?althy te) e;*arrv on the renal fuiie'tion. A tuhe*rcuhir kielne*y in 
a state of py(*le)-nephritis she)uld always he removeel in case the other kieln(‘V is 
capable of carrying on the work. In calculus pye*lo-ne*phril is, nephrolitheiteimy 
shouhl l)e* ])erfe)rmed, nephrectomy b(*ing n*servc*el for those? cases in which the 
renal tissue is almost (»ntir(*ly destroyeel. 

A lyelo-nephritis of any variety may break de)wn and empty into the pelvis 
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until the kidney tissno is extensively destroyed, eaivsiiig an extensive reno- 
p(*lvic cavity, ])yon(‘j)lirosis ; or an abscess may break tlirongli the capsula 
projvria, giving ris(» to a jKTinephritic abscess. 

Oases of j)y(;lo-iie])liritis not due to obsirnction, tumor, or calculus, sometimes, 
under favorable conditions, uiuhTgo a change for the bt^tter in any stage of the 
disease, llui jiivoIvcmI arenas br(*ak down and are cast off in the urine, or else they 
develo]) into fibrous tissue. This occurs in tubercular .cas(\s ofteiKT than is gen- 
erally supposed. Ill cas(*s dm*, to obstruction and stone, lu>wever, th(» obstacles 
must be remov(‘d before th(i d(»strnctiv(‘ process in the kidney is arrested. 

In the treatment of it may be said that a ]m)n('phrotic kidney 

can always Imj nnnovcHl if the other kidney is abh^ to ke(»p up lla^ work of (dim- 
inatiou nec(*ssary, and it is r(*(*oinm(*nd(Ml, if tlu? ki<lney tissiu^ is very much 
destroyed, lu cases of nephrolithiasis and pyoue])lirosis, 1 ])r(*f(*r to remove the 
stoii(j by n(‘])hrotomy and drain the kidn(‘V with the obj(‘ct of s(‘(dng if the fis- 
tula, wbieli usually follows, will close, and if some functionating r(*nal tissue 
wilt remain; and tlu*n in case the kidney is found later to have no power of 
elimination, to perform a secondary uei)hrectomy. Pyonephrotic kidneys occur 
in renal tuberculosis as w(*ll as do pyelo-nejdiritic and should be removcHl if the 
other kidmw is sudicicuUly h(‘althy. Pvonephrotic kidneys due to any trouble 
may be entir(*ly destroyed au<l remain as atrophic, noufunctionatiug shells, or 
masses of fibrous tissiu'. (^dculoiis pyone])lirosis may act in the same way after 
rcMiioval of tlu* stoTu? by iie])lirotomy. A ])yonepbrotic kidney may undergo 
ruptur(\ giving rise to a ])erinephritic abscess. In one case of perinephritic 
abs(rss, I foumi a renal calculus lying outside the kidney, which was but a mass 
of fibrous tissue' surrounded by su])]inration. 

AVh(*n th(‘ ])atient is in such ])oor general condition that any operation is con- 
traindi('at(Ml, tlu' treatnieiit must be expertant or ))alliative and it is then the 
sanu‘ as the conse'vvative' tre^atnanit e>f pyelitis and pyelo-iu'phritis. 

Personally, I am incline<l to believe' that the lite*rature of suppurative dis- 
e-ase'S of the* kielncy is still go\x‘rne‘el by that e)f the* past and will be greatly 
('■’.anged in the ne*xt few ye*ars. T think that fornie*rly many e*ase's e)f j)ye*lev 
nephritis and ])yone'plirosis we*re calle’el pye'litis; also that many e'asi's of pyelitis 
with but few symptoms e)f ])ain, or e'lse pain e)f a dull character, were due to 
stone. ]Many e»the*r case's we*re* ]n’obably due' te> tub(*rcule)sis, in which not iniiedi 
re'iial eularge*me'iit was found and the* tnbe'rcle bacilli were not discove'ivd. As 
the elates of the' lite'rature of pye'litis elate's back miiedi fartlu*r than that of such 
up-to-date* nu'thods of re*nal diagnosis, as raeliography in re*nal calemlns and the 
de'te'e'tion e)f the tulu*rcle bacilli by the micre)scope* anel by the injectiem of guinea 
])igs, it is e'asy to see he)w many cases of tlu'se su])])urative diseases of the type 
me'Utione'd in the liten'atiirii might have bee'U due to tlu'se causes. Again with 
the* thorough training in surgery that the students of the nu'dical sediools ne)w 
have, the obstructive lesions of the* urinary tract, which are the principal causes 
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of these troubles, will be better understood and attended to before the renal sup- 
puration has taken place. 

More study of these diseases should be nuide by those interested in renal 
surgery to make this involved subject more comprehensive to the practitioner. 

PERINEPHRITIC ABSCESS 

A perinephritic abscess is a collection of pus about the kidney, usually situ- 
ated between that organ and the posterior abdominal wall. It is unilateral 
in about ninety-nine per cent of the cases and is more common on the right 
side. 

Etiology. — Generally, cases are called primary which orlginalt* in the peri- 
nephritic tissues per sc, and secondary when due to* the extension of infection 
from the kidneys or other organs or tissues. Primary abscess has been at- 
tributed to traumatism, blows, exertion and congestion from heat or cold. Per- 
sonally, I do not believe that any one of these primary (*auses is suflicient to 
produce a perinephritic abscess, except when the traumatism o])ens the i)eri- 
nephritic tissue and carries in infection, as in the case of a stab or gunshot 
wound. I believe, however, that the blows and exertion are the active cause 
of the trouble when a suppurative focus is ])rescnt in the kidney or some other 
organ or tissue. I think that a better classification would be, primary, when 
due to a suppurative process in the kidney, and secondary, when duo to a sup- 
purative process elsewhere. 

I further believe that seventy-five per cent of the cases originate in tlie kid- 
ney. In an address that I delivered before the Chicago Alcdical Association in 
1905, I stated that I believed that nearly all cases were due to renal disease and 
that those secondary to disease -of other organs are rare aiurnot, properly s])eak- 
iug, perinephritic abscesses. These deductions were based on a study of fifteen 
consecutive cases, in which renal suppuration existed in fourteen. I will here 
quote the statistics of the cases ; — 


Renal calculus 4 

Renal tuberculosis 4 

Pyonephrosis 3 

Pyelo-nephritis 2 

Rupture of kidney 1 

Empyema 1 


Since then, I have had five more cases that I can recall, three of which were 
due to tuberculosis, one to necrosis of the rib and the other one T could not 
account for. This would change the statistics in my last twenty consecutive 
eases, which I will consider under the names of the diseases: — 
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Pyonephrosis 


^ CalcMiloiis . , 
- Tnboreuloiis 
Obstructive , 


Total 


3 

5 

3 

. 11 


f Calculous 1 

Pyclo-nophritis ^ Tuberculous 2 

Obstructivcj 2 

Total ^ 
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Ru])ture of kidney 

Einpyenia 

Necrosis of rib 

Unknown cause, probably suppurative 

neal gland 

Total 


1 

1 

; 1 

n^troperito- 
1 


4 


Full total 


20 


This niak(‘S the statistics eighty-five ])er cent due to renal trouble, which 
differs from the statisti(\s of former writers and depends on a careful analysis of 
(*alh(‘leriz(‘d s|)(*cimeiis of urine taken from each kidney, as well as an inspection 
of the kidney at tlie time of the first o]ioration or shortly afterwards. 

(/ases of sc(?ondary perinephritic abscess result from the extension of a sup- 
])urative j)rocess from other organs or tissues, either in the abdominal, pelvic or 
the thoracic cavity. When se(*ondary to disease of an organ in the abdomino-. 
])elvic cavity, if tlie organ at the site of the su])puration is not covered by peri- 
t(Hieum, the pus can extend or burrow beneath or behind the peritoneum until 
it r(*ach(*s the perirenal tissues. If the ’organ at the site of the su])])iiration is 
cover(?d by jw^riloneum, the apposing surfaces of visceral and ])arietal ])eritoneum 
must first adliere before the suj)purative process can pierce the two layers and 
reach the perirenal fossa. 

Among the conditions in the abdomino-pelvic cavity which may give rise 
to peri ne])hri tic abscess, the following may be mentioned : Abscess of the liver, 
su])])urative cholecystitis, abscess of the sjdeeii or pancreas, typhoid fever, ap- 
pendicitis, ulcerative colitis, operations or diseases of tlu^ re(*tuni, impaction of 
feces with ulceration, prostatic abscess, diseases or injuries of or operations on 
"the urethra, the spermatic cord or the testes, diseases of or operations on the 
uterus and adnexa. Next follow the conditions in the thoracic cavity that may 
give rise to perinephritic abscess, which are al)scess of the lungs and empyema. 
In these cases, the suppurative process extends through the pleura and dia- 
. phragm into the perirenal space. The disease is more common than is generally 
supposed. 
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Symptoms and Diagnosis. — Tlio diagnosis of povinojdiritic? abscess per se 
is not usually diifieult •, but ibe discovery of tlu? sources is often not only <liffi- 
ciilt but impossible. The (Uiset of the trouble? is the same as that of any other 
deep-sc^atod abscess: S(*])tic fever, sweating, jierhaps, ushered in with a chill or 
chilly sensation. The grade of fever vari(‘s in differ(*ut cases, depending upon 
the amount of leakage into the perirenal spac'e and the cliaract(»r of the infec- 
tion. The other gxmeral sym])toms are loss of ap])c‘tit(?, strength and w(*ight, 
headache, coated tongue, nausea, llatulenc(‘ and consti])ation. The local sym])- 
toms begin with a feeling of fullness, or a <Iull diH'p-seated pain in the space 
under the twelfth rib, whicli b(H‘omes wors(» on deep inspiral ion. l^ain in any 
other region than tin? loin in such cas(*s may mean a nd'errcMl ])ain, or that the 
abscess has burrowed away from the loin Ix'hind llie ju'ritoiuMim to otlier ])arts, 
or that the region in which the pain is most niark(‘d is the S(nir(*e of tlu* abscess. 
The pain may at times be ])aroxvsmal in (‘haracUu* ami may b(‘ attribut(*d to 
various directions as the hyj)ogastrium, groin, t(^^tis or (‘vmi to tlu* kne(‘, owing 
to the wide distribution of the lumbar ])lexus. 'Fliis occurs jjrincipally in cas(*s 
that are dm? t«> renal calculus. 

Examination. — The lemperalure may run from to 100^ F. or from 

103° to 105'' F., th(‘ usual grade' being from to 102 ' F. Tlu? pulse in j)eri- 

nejdiritic abscess is often rapid at first, full ami hard, while laU'r it will be 

found to be small, rapid and weak, as the sepsis incn'asc's. The skin is usually 

hot and dry, or covc'rc'd 

with ];rofus(‘ ))erspiral ion. 

The posiiiiui of tin? ])a- 

tient is often (piite charac- 

l(‘risti(*. When la* lies on 

his back, ihe thigh on that 

side will not exlc'iid hcyoml 

the angle of 1(10 ' (o lso\ 

In walking, hr' shows more 

or lr*ss stitViU'ss ami incIim'S 

th(* body to the affected side*. 

Some cas(*s, hrnvevr'r, fail to 

show any of thr'se signs. 

"I'hru’r? is temh*rJU‘ss on 
Fig. 284 . — fUjuiE in PEiiiNEPiiHTTin Absoess in Left Side • i • n 

OF Loin. Front view. (Author’s ciwo.) prr'ssiire 111 the loin, as wr.'Il 

as in the abdomr'ii. In 
some cas(?s, there is a tumor or swelling noted on one sirle on insiiection, the 
lumbar hollow being rr‘pla(*(‘d by a slight bulge r)f thrj ti.ssiu's under the ribs. 
Thi.s difference is chiefly noted when the patient is silting or standing and may 
he ovru'lookod when hr? is r(»<mmb(‘nt. (Iradnally thr? ileo-costal curvti is obliter- 
ated, as in Figs. 284 and 285. The lumbar tumor often does not appear until 
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weeks after the onset of the suppuration. Sneli a slow proe(?ss is usually asso- 
ciated with a ease of tubercular kidney in which the caj^sula propria and the 
external capsule have be- 
eonio adh(u*(‘nt, and the ab- 
scess is walled oflF as it ex- 
tends. The sudden rupture 
of a large abs(*ess of the 
kiiluey into the p(U*irenal 
space, in a case in which 
th(‘re has been no or but a 
si igh t wal I i iig-off ])rocess, 
ol’l(*ii r(‘snlts ill a very a(*ute 
onset au<l a rapid devedop- 
nieiit of j)ns and tumor. 

On ‘palpnlion a dilfusc 
tumor is felt principally in 
the ba(*k jiart, which does 
not have the outline of a 
kidney and cannot be bal- 
lotted. 

There is sometimes dull- 
ness on percussion^ esjie- 
cially if the abs(*ess is su- 
])(‘riicial. On the right side, 
tlui dullness is continuous 
with that of the liver be- 
hind, while on the left, it 
is continuous with that of 
the spleen. Fluctuation is 
sometimes present (*arly in 
the course of the disease ; 
more often it ajipears 
lati*r, but usually not at all. 

Ii(*(lness of the surface is 
rarely uoti(*(*d, as the ab- 
scess is below the dei*]i fascias. I have had one case in which three quarts 
of pus were present and yet llau’e wi*re neither redness nor fluctuation. 

The last steps of the diagnosis d(‘])ei!d on a puncture or an incision. 

Diagnosis for the Source of the Abscess. — Having made a diagnosis of peri- 
nephritic abscess, an attempt should be made in every case to discover the source 
of the suppuration. In the first jdace a careful history should be taken to find 
out from what diseases the patient has suffered recently, whether be or she has 



Fig. '28.5. — CiiAiiArTKiiisTu: Bulge in a Peuinephritic Ab- 
scess ON THE Left Side. Back view. (Author’s case.) 
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had any injury of the abdominal or thoracic cavity, or wlicthcr an operation has 
been ])erfornied in these regions. If such is found to b(* the case, the point of 
the inHammation, injury or oi)eration is the one wliich should be looked to as 
the source of the abscess. 

If there is no such history, a systematic examimitiou should lu; resorte<l to. 
The urine should be carefully examined for evidcuice of kidney disease. If pus 

is found in tlu* urine, we shoubi 
endeavor to detm’mine wiietlier it 
comes from the kidney, and if so, 
we should tletermiue by ur(*teral 
ealheterization wlic'ther it eoim^s 
from the kidiuy of tlu* atte(*t(*d side. 
1 1 must be rememlunHMl, however, 
that a |KM*iiu‘phrilie abs(*(‘ss may be 
secondary to an abscess of tiu* kid- 
ney, (‘V(*n if no pus is found in the 
uriiu*, as in iig. which re- 

sulted from a l;.l»ereular (Miriical 
ahs(*ess. It di<l not commu- 
ui(‘ale with I la* |K‘lvis. (rt*u- 
erally, however, th(‘r(‘ is a 
sup))ural iv(‘ proec‘ss coim(‘eted 
Avith the ki<li!(‘y jx^lvis, and 
pus will he found in' tin* urine 
(Figs. lisT and 'JSS). 

If we cannot satisfy our- 
selves that the source* of tlu* troiddi^ 
is in th(‘ kidn(*y, wi* should make a 
thorough and systematic examina- 
tion of tlu; organs in the alxhuuim 
pelvic and thoracic cavities. In mak- 
ing this examination, we should have 
in mind the various conditions that 
may give rise to p(*ri nephritic ab- 
scess, mentioned under (Anises. 

It must be remembered that, when we find a ])(?rine])hriti^^ abscess that has 
existed for some time, and there is pus in some other neighboring localities, it 
is difficult to say whether the pus came from the other j)oiut and settled in the 
perirenal space, or extended from the ])(?rirenal s])ace to th(?se localities, or 
siinjdv accumulated in this apace as a depot while traveling from one point to 
another. 

It should also be borne in mind that, after opening the abscess and washing 



Fig. 286 . — Posterior Surface of Left Kidney 
IN A Cask of Pkrinkphuitic; Absckhs. Show.s 
oiMMiiiiK of a cortical tuljerciilar al)«*fss.s whii-h 
coinmuiiicatcd with the pcrincjihritic cellular 
tissue.s. (Author’s case.) 
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it out, the fin^r should palpate carefully the entire region for openings, how-- 
ever small, in the surface of the kidnesy or adjac(*nt structures, or for sinuses 
running up to more distant tissues. All such openings should be prolasl and 
examined with an electric light thrown into the cavity. In the case of the 



Fnj. 2S7 . — Posterior Surface op Tuberculous 
Kidney in a Case of Perinephritic Abscess. 
The or^aii was 4 inches Ioiir. Note the open- 
ing on its surface. (Author’s case.) 



Flo. 288. — Longitudinal Section of Same Kid- 
NfeY, SHOWING Contracted Pelvis now not 
Much Lar(?er Than the Ureter. The renal 
fistula extends from the pelvis to the point where 
it has broken throuRh the ca'psulc of the kidney 
as a perinephritic abscess. (.Author’s case.) 


tnhcn'iiliM* (Mirliciil iilisccs.s, i’ksI ivlVrml to, llio lip of the tinker eoiilcl just bo 
iiisert(Ml into tlie uliseess cavity in the kidney. There was no jnis in the urine. 
Th(‘ [latieiit developed shortly after this a tnberenfons knee, reipiiring ex- 
cision, and thus coiitirniiiig the clinical diagnosis of a preceding tnbcrcnlous 
abscess. 

The Course of the Abscess. — The course of the abscess varies. In the first 
place, it niay be absorbed after being walled off by eonnectivc tissue. I have 
had one sneh ease in which all the symptoms gradually subsided. Again, it 
may extend through Petit's triangle and rupture externally. Very few 
abscesses rupture externally or into the intestinal or urinary tract; but the 
patients die of a slow sepsis unless operated upon. The abscess may break into 
the pleural cavity or lungs, in wliieh latter case it is coughed up and the pa- 
tient may recover, although usually he dies of sepsis unless the pleural cavity 
and the ])criue])hritic space are both opened. R\ipture into the peritoneal cav- 
ity is followed by septic peritonitis and death. 
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When the akwss burrows alon^ the psoas, it gives the symptoms of psoas 
abscess. The tumor is fc'lt as a fluctuatiug mass at or below Poupart’s ligaiiieut, 

and may extend down the 
lldgh. Fig. 2S1) shows the 
])oint of bulging of a peri- 
nephritic? al)s(?ess just above 
Poll part's ligament and the 
])oint (J) at which it was 
o[)(*iu*d in the inner sid(» of 
the thigh. It may extend 
to the pelvis and br(*ak 
into the gut or urinary 
tract, or through the sacro- 
sciatic foramen into the sto- 
at ic ngiou, beneath th(» glu- 
teal miiscl(‘s or on the back 
( t* the thigh. Wlaoi iH*ri- 
n(‘])hrilic absc(‘sses break 
ext(*rnally, it is usually in 
tlu‘ in; next in fre(|uencv, 
the |)l(*iira and bronchi; and 
aft(‘r this, the int(‘Stine. 

Treatment of Perinephritic Abscess. — As soon as the diagnosis of jieri- 
nophritie abscess is ascertaiiUMl, a lumbar incision should hi; madt* into the 
fjerirenal space to allow the eijcape of ])us, after Avhich the cavity is washed out 
with salt solution and iheii with pen)xid and again with salt solution. The 
abscess cavity should then be exploivd with the ting(*r. It is ot‘t(oi surprising 
to note how ext(*nsive such a coivity may b(», tin* fingers going up to the* dia- 
phragm and down into the iliac fossa, or (*veii info the pedvis. In cas(‘s in which 
a pyonephrotic kidney has ruptured, tlu; fing(*rs may iiud thems(*lv(*s in the 
pelvis of the kidney. Jt is very difficult, for anyom*, who has not an (»xperi- 
onced touch, to opcm a lumbar abscess and ascertain the exact source of tin* pus. 
For this reason, tin; kiilney should always be palpated car(‘fully to s(*(* if there 
is an opening into it, or if the organ feeds jiatladogical. If an opening is found, 
th(? finger should be? inserted, and in case it <*nters the jxdvis, the cavity should 
b(? palpated to discover if (?alculi are ])resent. In that case, they should be 
nanoved. If there is an opening in the kidney that will not admit the finger, 
a cigarette drain should be insertcnl down to it and tin* in(*isiou closed, with the 
idea of opening it again in a fc?w days, when the patient is better aide to stand 
the operation, or when the tissues have again resumed th(‘ir normal redations. 
In some Vases, the kidney is so pushed to om? side that it cannot be locate<l at 
the time of the first operation and it will be n(*c(*ssary to exjdore it later. 



Fig. 289. — A Bulging of Pus in thk Guoin and an Opening 
IN THE TiiKiH Made to Drain a I^khinephritic Aiisce.s.s 
THAT Had Burrowed Down from the Uenal Fossa. 
(.'Vuthor’s case.) 
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During flicso swnidiiry, exploratory operations, llu* kidney ean l)e more 
earefnlly examineel and an exjdoralory or drainage* nephrotomy performed, or 
a iiephreetoiny, as decided upon by (‘xistin^ conditions. In four cases in which 
a ])erinei)hritic abscess was due to a calcidiis, in one case the calcnlns liad been 
discliarged from the kidney with the pns wlieii it ruptured. (Sc'c chapter on 


-Renal Calcnlns.) In an- 
other case, the stone was fedt 
pre)trndini»; from the kiel- 
iiiy like a spur and was 
pulled out In 

still aiie)ther, there was a 
small sinus in the kidney 
and the stone was not dis- 
(M)ve*reMl until an explora- 
tory ne‘])hrotoniy had been 
])erforme*d. In another in- 
slane*e*, I e*e)ule] ne)t Hnel 
the* stones at ne|)hrotomy 
anel it was n<d luitil later 
aften* a ne*])hre'ctoniy had 
bee*n ]>e*rfe)rme*el that the e^al- 
cnliis was elise'ovenvd in a 
pocket. Ill all my o])e*ra- 
tiems e)U lnbe*rculons kiel- 
neys, with one* e*X(*e*ption, 
the e)])e'ninii- into the* kieliu'V 
commnnicateel diieclly with 
the ]relvis. 

In the* e*ase* in whie'h the* 
absc(*ss burrowe<l down be*- 
ne*ath .Pon])art’s liirament, it 



was o])eneeI in the? inner part 
of the thigh (see Fig. 2St)). 


Fia. 290. A SnAHr-PtUNTKO Cah tlcs that Was Foi:nd 
Sth’kix(} tukolhjh thk Wai-i. ok the Kidney in a C.vse 
OF pEitiNEPiiiuTis. (Author's e-aso.) 


ABSCESS OF THE KIDNEY 

There are se*veral fernis eif absce^ss of the kielne?y: (1) Theise associateel with 
renal tnbercule)sis ; (2) tlmse associate*d with stone; (o) tlmse associated with 
obstruct ie)n e)f the urinary flow in the* pe'lvis of the kidney eir in the urinary 
tract be*low it, con]deel with an existing infe*ctit)n in the urinary tract; (4) those 
in which the absce*sses fenn in the kielne*y substance, independent of infection 
of the renal pedvis, that is, it may or may neit be infected. 
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(iroiips 1, 2 and 3 have been discussed in tluj foregoing part of the chapter 
yiider Pyelitis, Pyelo-nephritis and Pyonephrosis, and we have recognized the 
fact that the course of the atfection may he ascending or descending and that 
the jiredisposing cause is generally some (d)structiou or irritation in the renal 
];elvis or Ik'Iow, that favors C(»ngestion in the kidney, and a diminislied resist-^ 
ance. If an absevss develojis in the kidney substance iirojjer, the infection may 
h(' derived from any j)art of the body; but it is usnally due to infection in the 
lower urinary tract. 

Group 4, in wliich absc(*ss(»s form in the r(Mial substance indej)end(*nt of in- 
fection in the renal jxdvis, is tlu‘ comlitinii that will now be (*onsidered. In 
these cases, however, the same (*ans(‘s that favor renal stippnration exist; namely, 
some obstruction in the renal ]K‘lvis or beh»w, that intm-feres with the flow of 
urine and causes renal congestinii and cnnscHpient diminished resistance on the 
part of tlu^ kidiu'y. An existing nonsuppurative m‘phritis, together with a 
diminished r(‘sistance, may also pr<»vide this ])r(*disposition. 

These abscesses may tlaai be (*onsi<ler(xl primary, and, if their contents arc 
discharge<l into the pelvis of the kidney, the comlitioir of the pelvis favoring an 
infecthm, a ])yelo-nephritis may result; or a jn'onephrosis in case there is a 
large amount of destruction. 

I will consider these al)sc(*sscs of tin* kidney in (Irouji 4 as ]n*iniary abscesses. 
There are two varieties: Tin* miliary (disseminated) and tht^ circumscribed. 
They are of a hematogenous origin and ])yemi(! in character, originating as sep- 
tic infarcts. 

The inillarij nhsrr.ssrs may invad(' th(' entire kidney cortex «)r only a part of 
it; although, when th(\v invade the entire kidney substance, they are much 
more marked in certain ar(*as than in others. 

The rircuuiscribrd (iharrssrs may result from the Iweaking down of one or 
more areas of the miliary type into one large-sized absc(;ss or into several; or 
they may develop as localizcxl absc(‘sses iud(*])end(*nt of tin? miliary tyj)e. 

Etiology. — The jwedisposing causes of such kidney abscess(»s are, as already 
mentioned, anything that tends to j)roduce congestioTi or to dimiijisli the re- ' 
sistance of the kidney ])arenchyma, such as uretliral stricture; prostatic hyper- 
trophy, stone or tuberculosis of the prostate; stone or tumor of the bladder; 
stone, tumor, tnlxu-cnlosis or kinking of the linger; stone, tumor or dilatation 
of the pelvis of the kidney, with urinary retention; and stone^ tumor, patho 
logical mobility of the kidney and also parenchymatous or interstitial nephritis, 
or congestion due to infectious diseases. 

The active cause is the introduction of pyogenic germs: The colon bacillus. 
Staphylococcus aureus, Streptococcus pyogenes, etc. These may come from 
any focus of suppuration in the body and cause diffuse miliary abscesses of the 
kidneys, rc^semlding those of miliary abscesses in the lungs in septic pneumonia, 
that is, of a j)yemic type. Such pus-producing germs enter the kidney and 
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lodge in tlio fine eapillarics, forming innumerable small septic areas. They 
may come from appendicular abscesses, carbuncles, septic nuitritis or endome- 
tritis, s(»ptic endocarditis, septic ])Iilebitis or many other septic conditions located 
anywhere in the system. The infectious diseases, by lodgment of the s])ccific 
g(?rms in tii(J substance of the kidney, also j)rovide an aclivi; infection in these 
casi‘s. 

Tyi)ical dissemiiiat(‘d absc(*sses, varying from a pin point to a large i)ea, 
may also develop in very large numbers in pati(‘nts who have a sup])urativo con- 
dition of ihe lower g(‘nilal tract, bhulder, prostates or urethra. 



Fro. 201. — Multiple Disseminated Abscesses of Kidnev. 
Tho kidney was 71 ^ inches long. Nephrectomy. (.Viithor’s case.) 


Pathology. — 11ie kidney is swolhai and increasiMl in weighl. In the dis- 
scminat(*d form, the nMuoval of the capsnle (‘xposes, in the cort(‘X, numbers of‘ 
jirotriiding abscesses friMpudilly surrounded by a hemorrhagic zon(\ 

Individual abscesses generally do not exceed the size of a pea. Fig. 291 
shows the cortex of the kidney to be riddled with abscesses varying in size from 
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a pill to 11 i)oa. Wlien p’oiijieci, Avliicli ofton is ilie ease, the masses thus 

formed may occMipy a miieli largcu* area, tlie size of a tllhert (a eireumserihed 
ahsei'ss). On incision of the abscesses (Figs. and 21)J5), a greenish-yellow 
])us exudes, in which, on microscopic examination, the ])yogenic agent can bo 
d(*monstrated. On section through the convexity of the kidney, the groups of 
cortical abscesses are found to occupy a wt‘dge-shaped area, the apex directed 
toward the ]ielvis. ’^Fhe medulla is generally congested and traversed by per- 
])(uidicular yellow lines which are continuous above with the wedge-shaped foci 
in th(' cortex. icroscojiic (*xaminalion shows areas of necrosis surrounded 
by d(*nse, round-celled and polynuclear l(‘Ucocvllc iniiltration ; the tubules are 
tilled with |)us and bachwia and not infrecpiently also tla^ intracapsular sjiaces 
and the ^lalpighian bodies. ( 'iremnscrihed absc(‘sses may reacli a large size 
involving both tlie cortex and th(» medulla and may hnuik into the renal pelvis 
or externally through tlu* ca]:snl(\ giving rise* to a ]:erin(*])hritic abscess. 

Symptoms. — The synij)tonis of miliary abscess of the kidney are mixed 
of sepsis and later nr(*niia: diills, hwm*, sweating, t(*ni|)(‘rature from 100^^ to 
105 ' F., pulse tU) to 120, headacdie, pain more or l(‘ss niarkcMl in the loin, pros- 
tration, loss of a])i)etite, ]K'rha[)S nausea and vomiting, and lalcn* apathy, stupor, 
delirium, constituting a typhoi<l state, ami occasinnallv convnlsi(»ns. 

Examination. — l’[»on examination, we find t(‘nd(‘rn(‘ss and jxudiaps mns- 
eular rigi<lity over one or both kidneys. Tin* nrim* is scanty and shows at lirst 
a trace of alhuinin, a few pus cells, renal (*pithelia and occasional red blood 
cells and later casts. The l)loo<l shows no indications of typhoid fever or 
malaria, but signs ol sepsis, e. g., a hmcocytosis of from 10, 000 to ;h),000. 
IT-eteral catheterization will nsnally show that the albumin and cells come from 
the kidney that is ])ainfnl. These kidiuys are often found t(» lx* enlarged on 
palj)ation. Hr(*wer has shown that this type of disseminated miliary abscess is 
usually located in one kidney at tla^ onset. 

Treatment of Primary Abscess of the Kidney. — From my experience in tlui 
treatment of renal abscesses <K*cnrring wluai no infertion of the naial pelvis is 
pres(*iit, T should say that; it is exceedingly ditlicnlt to tell tlie type of abscess 
in tlie ki<lmw — whether it bo disseminateil <ir circumscribed, until the organ 
has been exjxised. Also that it makes but little dillVnmce wh(‘lh(U’ or not the 
renal jxdvis is diseased. Presumably, howewer, the disease at the start is usu- 
ally disseminated. The cliiii(*al observations t)f Jhvwer, that these disseminated 
abscesses usually occur in one organ at tlu? b(‘ginning and the more favorable 
results that he had with nejdirectomy than with nephrotomy in these early cases, 
Avould tend to show that it is inqxirtant to make an early diagnosis and to per- 
form an (‘arly n(‘phrectoniy. 1 think, therefore, that in operating on an acute 
case of short duration, if consid(?rable kidney area is involved by yiyemic ab- 
scesses, large or small, nejihrectomy is preferable, if the other kidney is healthy. 

If, in oi)erating on a case of some duration, we find circumscribed abscesses 
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present iiisleml of the miliary type wlion eonsiderabhi ’healthy renal 

tissue is present, it is a (puvstion Avhether a nephrotoiiiy or a lu^plireetomy is in- 
dicated. I believe, that in such a ease it is advisable' to ])erforin a neplirotoiny, 
establisli vi'ry thoron^ 4 >:li drainage and do a sc'cendaiy neplire'ctomy latc'r if the 
patient does not iini)rove. 

In the case of tlie patient Avith elironie pareneliyniatons nej)hritis and a num- 
ber of large circninseribed abscesses on one sid(' and a kidney witli interstitial 
nephritis on tlie other, Avliose kidneys I am liere sliowing (Figs. 2J)2 and 
the patient entered the hospital at 4 p.m. in a se])tie and nreinic condition as 
an emergency case. A small amount of albnmeii, blotnl and j)ns cells w(*rc 
found to come from the enlarge<l an<l teinkn* kidiuy. Ai'phrotomy Avas ])er- 
fornied a few hours after entering, witli a fatal n*sidt. 

ACUTE SUPPURATIVE NEPHRITIS 

Aento suppurative nephritis is sai<l to ho a rare condition, but I lielieve 
that there are many more such cases than is generally sn]>pos(Ml, and that thiy 
are nsnally mistaki'ii for other <lis('ases. It is not a triu* snrgi(*al e(»ndition. 

The term acute sn])])nrative nephritis riders to a condition ot* amiti* inters; i- 
tial inflammation in Avhich numerons small jmrnhMit foci an* scatt(*r(*d through 
the congested areas of the kidney substance. It is nsnally lu'matogimons in ori- 
gin, though it may result from infV'Ction through tlie lymphati(*s or (‘xteiision of 
inflammatory process(*s from the urinary tract. Tlu* idiologic factors an* tlu* 
llacteriiini coli, ])aratyphoid and ]>rotens bacilli, Friedliind(*r’s ])neninobacillns 
and the pyogenic cocci, Avhich lodge in the lym])h s|)aci*s and smaller vi'ssels, 
both of the gloni(*rnli and int(*rtnbiilar tissiu*. Tla* invaded jiorlions soon 
become ditfnsely infiltrated Avith round and polynuclear ei'lls Avhich also (*nier 
the lumen of the tubules, subs(*(juently r(*aching tla^ iirim* in I la* form of free* 
pus and pus casts. Considerable areas (»f the kidn(*y substance* may lu* involv(*d, 
the renal epithelia often und(*rgoing fatty metamorjdiosis and desipianiating. If 
the jirocess is not A’ery aidive, the d(*structive chang(*s may lx* slight, recovery 
occurring, after absorption of the ])us, by regeneration of c‘pithelium or cicatrix 
formation. If the inflammation is sevi're, cellular infiltration may be so intense 
as to cause liipiefaction and abscess. The juis may be eith(‘r ab.sorbeil or dis- 
charged into the tubules, the abscess later h(*aling by cicatrization, liari'ly, tlie 
process becomes chronic, resulting in the formation rif a large ])us sac. 

The symptoms of acute suppurativi; nephritis are often very slight and d ) 
not point to a disease of the kidney, (»xcept Avhen ,the urinary examination is 
made. Occasionally, the jiafient complains of a slight uncomfortable feeling in 
th(* back or loins, but this is not always tlu* case. The patient may complain 
also of AV(*akness, loss of Aveight, stnmgth and ajipelite and sometimes of head- 
ache. There is acceleration of the imlse and increased tcmiperaturc*. Tlu* tern- 
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peraturo itiay range from to F. or higher, varying from night to morn- 
ing as in typhoid, and tlie pulse runs from 70 to 100 and even to 120. The 
patient seems dull, apathetic and drowsy, and other symptoms of a general 
toxemia or a combination of sepsis and uremia arc present. 

Examination may reveal tenderness over the kidneys, and sometiiiu^s en- 
largement. 

The urine is high colored, turbid, of high specific gravity; it contains albu- 
min, a large amount of pus, granular ar.d pus casts, th(» latter sometimes l)eiug 
very numerous. Urea is diminished. 

The clinical picture is that of a patient suffering from lyfdioid fever or in a 
typhoid state. The disease was bilatcu’al iji the eases ibat I bav(» had under 
observation, the involvement of both kidiu'vs Ixdiig in about the same* d(‘gr(*e. 
The patients were* delirious part of the time. 

T advised o])cration, but the ])ati(‘nts refus<‘d, and, after riMiiaining in the 
hos])ital for some time, th(*y were able to sit uj) and walk about, and were re- 
moved to th(dr homes. They recov(‘red slowly and w(‘r(‘ able to resuiiK* their 
former occuj)ations. The tr(*atment was principally urotropin, t(‘n grains, 
t.i.d. ; milk and Vichy di(*t; saline laxatives. 

The diagnosis dep(rnded on the urinary examination, (‘liui(*al sym]itoms and 
ureteral cath(?torizalion. 

ililateral lU'phrotoiny with drainage was reeomni(*nded. Nephrotomy is 
indicat(Hl when abscesses form in one or both of these kidneys, as tlu^ condition 
then beconi(‘s a surgical oiu': a siugh* ne])hrotomy if tluuu^ are abscess(»s on but 
one side and a double nephrotomy if on both sides. Su])purativ(* nephidtis as 
(!escribc‘d in this chapt(U' is, as far as 1 can learn, always bilateral. 
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\ iKnrow, ill :18(in, first desoriluMl tlu* <li iVorcneo pathologically l)(*tw(*oii sar- 
eoina and carcinoma. Fifteen y(‘ars later, ^lonti ili‘scril)ed the dillereiict; he- 
tweeii the two clinically in his article nii ‘‘ Saremna i>f the Kidneys in (diil- 
dren.” 

Kiister, in estimatino’ the r<‘lativc frc<piencvof these tumors in regard to 
conr|)iled a tahh^ which shows that renal tumors occnrr(»d with (Mjiial fre<iuency 
hetween the a^es of one and live years and fifty and sixty years. A’ext in fn^- 
quency, tumors w(*re found hetwei^n tlu^ ague's of forty and fifty velars. I'hey 
were more common in men than in women. 'Of (;t)l cas(‘s, :M8 occnrri*d in 
men; the ri^ht side was more* often athvted than the left, while both sides 
were involved in oidy twenty ])cr (*(‘nt of the <‘as(‘s. 

^lorris com])il(*d a tahh* of lo-l: cases from the literatnr(% in which h(‘ found 
03 sarcomas, *1 1 carcn'iiomas, 21 cystic d(*|[»(m(*rations, 11 hydatids, 1(1 a(li‘nonias, 
2 myf)mas, 3 pa]>illomas, 2 li])omas and 1 dermoid cyst. It will thus be seen 
that, accin’dino’ to these statistics, sarcoma and carcinoma mak(* u]) two thirds 
of renal tumors. 

Among the tumors of the parenchyma, atlenomas, carcinomas and sarcomas 
are malignant ; whereas lipomas, libromas, myxomas, angiomas ami others are 
nonmalignant. In some <*ascs (d’ sar(*oma and carcinoma, th(‘re arc* almost no 
symptoms for years and perha])s the* Avhoh* of the ])ati(*nt’s life* is fn*(* from 
suffering while* in soim* <tf the rapidly growing lipomas and fil)romas and other 
tiiniors, life is ended in a few months. 


NONMALIGNANT TUMORS 

Xonmalignant tnmoi’s are of very rare occurrence in the kidney and lh(*ir 
importance is proportionately small. Their presence may pass unrecognized 
for a certain length of time, especially when the growth is of small size. Tlwdr 
benign character cannot be positively established until the kidney has been ex- 
posed, the nodule incised and a part of it examined under the microscope, if 
necessary. The treatment may be conservative fpartial nephrectomy) in the 
rare cases where the tumor is positively known to be benign in character, and 
480 
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where only a circumscribed portion of the kidney is involved ; or radical (total 
nephrectomy), whenever the microscope shows even the slightest suggestion of 
malignancy. 

The following benign growths have been found in the kidney: 

(1) Lipoma, (2) fibroma, (3) myxoma, (4) angioma, (5) adenoma. 

1. Lipoma. — Lipomas of the kidney may be of two kinds: (a) Fatty new 
growths formed by a metamorphosis of the renal interstitial tissiu^ and (b) 
lij)omas growing from the cajwnle. The former are small, grayisli-yellow, lobii- 
lated, rounded growths found in the cortex ^nd almost always contain nonstriated 
muscular fibers. According to Virchow, they rise from the coniu*ctiv('-tissue 
stroma of the organ and must bo carefully distinguished from the circuinscribed 
fatty degeneration of the renal ])aronchynia. Loth kinds may be due, however, 
to fetal inclusions. Jk^generation into sarcomas has been ohservcul. 

2. Fibroma. — Fibromas are found in the kidney as small, hard, usually 
mnltijde, encaj)sulatcd, fibrous masses in the medulla or cort(\\. In rare cases, 
they attain a considerable size and are subcapsidar, giving rise to cystic forma- 
tions. 

.3. Myxoma. — TIkj benign myxoma is exceedingly rare in the kidney, but 
myxosarcoma is more common. These growths contain mass(‘s of mucoi<l cells, 
which have substituted areas of the sarcomatous tissue and are groni)ed in a fine 
fibrous stroma. 

4. Angioma. — True vascular growths of the kidney are of excc^ptional occur- 
r(‘iice. They are usually of small size and lie l)en(*alh th<> cajisuh* of the kidney, 
])res(mtiug the form of scarlet or purplish clustcu-s. 

5. Adenoma. — Adenoma of the kidney occurs in two varieties, the small and 
the large, whi<*h latter is usually malignant. The highly vasculariz(*d form es- 
])(*cially has a marked tendency to malignancy. The structure of adenomatous 
growths simulates the structure of normal tubules, jiresenting the app(‘arance of 
separate* or multiple nodules with distinct outlines. Small benign ad(*iiomas are 
small nodules occurring in kidneys aflected with chronic neidiritis, wh(*r(‘ they 
a])])ear as jiromimuit reel dish-gray nodes under the capsule, varying in size from 
the* head of a pin to a hickory nut. They are geneu'ally circumscrib(*d, (‘iicapsu- 
lated, and may di]) into the cortex. Their clini(*al significance* is not impeirtant, 
and they simply oe*e*ur in edironic ne*j)hritis, as is shown at autopsy. 

MALIGNANT TUMORS 

Etiology. — Little is known about the etiology of malignant tumors of the 
kidney. Wc have already e*onsielereel the age*s at which they generally occur. 
They are more e*ommon in males than in females. Traumatism has been consid- 
ered as a predisposing cause by some. TT^erne'phroma is a tumor originating 
from the adrenal tissue, developing either in the suprarenal gland, or more com- 
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monly as an ectopic growth within the kidney. It is 2 :)ractically limited to this 
organ, but occasionally occurs in other parts of the body, as the bones, lungs, 
liver,, uterus and ovary. This variety of renal tumor is in a class by itstdf, 
and may not be considered a triu' renal tumor, as it cannot be classified under 
either epithelial or connective-tissue neoplasms. It is, mn'ertheh'ss, a tumor 
of the kidney, and should ho classifle<l as such, ev(Ui if ils i)athologv is diderent 
from that of malignant lU'oplasms. 

Pathology. — (ikxkual (\)nsii)i:k‘ATI4)ns. — ^lalignant tumors may be pri- 
mary or secondary. The chara(*teristic of the primary growths is tlaur rapid 
increase in size, their tendency to metastasis, and tludr inclination to be(*omo 
generalized and to produce cach(‘xia. They may 1 h» singN' or mulliplo. 

ScKciAL CoNsiDKUATioxs. — M(ili(/iianl Adoioitia, — TIk* malignant variety 
of adenoma is usually of th(‘ pa])illarv type, wh(»r(‘as tlu* alv(*olar typ<* is nu»r(^ 
common in Iwuiign adenomas. The growths app(‘ar as soft, wliih* friable nodules, 
varying in size from a ])ea to a small orange. Thc'v arc silnateil in tla^ cortex of 
the kidney beneath the cajisule, which they lift np. They (d’tmi hav(‘ a thick 
capsule of their own with se])ta an<l may contain th(‘ rt*sults of luMuorrhagic or 
cystic degeneration. ^lalignant adenoma develops from tlu‘ ei)itlu‘lia i>f \ho 
renal tubules and gives rise to the same symj>toms as (‘anc(*rous neoidasms, A 
transition form is rei)resented by the adeno-carcinomas. 



b'lo. 294. — Carcinoma op the Kidney. Siee of orRan, by 4 inches. Man, age sixty. It was 
movable and situated below the umbilicus. (Autiu)r’H case.) 


Carcinoma , — Careinoina varies both in sizcj and a])|)(*aranee. Tlu? tumor 
is more or less well defined and encapsulated, although the growth ocifasionally 
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^infiltrates the renal parenchyma, causing enlargement of the organ as well. 
The size varies between a hickory nut and a- melon, gen(*rally witli a nodular 
surface (Fig. 204). On section, the growths ajijiear as y(‘llowisli-white masses, 
divided into lobes and nodules by fibrous septa arising from llu? ca])siile. .Hniii- 
orrhagic and (*ystic ar(‘as are present in some cases. Tla* liiiiior spr(‘ads l)y <*on- 
tiniiily, giving rise to adhesions in the surrounding striicl nr(‘s. 'fhe fatly capsule 
is (piile ailherent to 
the growth, which 
tends to spread for- 
ward, pushing the 
inteslin(*s in front of 
it. Metastasis takes 
j)lac(? through the 
lym])halic system 
ami lh(* veins. The 
livtn*, lungs, glands 
of I he hilnm and re- 
trop(*riton(*al glands 
are ofleii involved. 

The tumor is of the 
e|)ilh(‘lial ly|u* and 
has a marked teie 
deucy to undergo de- 
general iv(‘ clijingc*'^. 

Hdrroma . — Sa r- 
(‘oma is the most fre^ 

(pKMit lyp(‘ of renal 
tumor and is of con- 
n(‘clive-l issue origin, 
that is, diu’ived from 
the stroma of the or- 
gan. 4MieS(* growths 
usually ap|)ear on 
oni‘ sidt*, generally 
the left, and arc 
most common in children, fcunales being more fr(H]uently atfi'ch'd. Senator 
reports .'iS cases, »‘15 of which occurred in children umler six years of age. 

^riie tumors are usually imb(*dd(*d in tlu* kidney substance and an* oft(*n cir- 
cumscribed and inclosed in a w(*ll-d(*tiiUMl cai)suli*. SoiiK'times th(*y are diffused, 
through the kidney, or they may bi* surrounded by a thin layer of [larenchyma 
(Fig. 20.^)). On section, they a])]>ear lobulal(*d and vary gn'atly in size, some- 
times reaidiing enormous jiroportions. They may spread to the ureters ami renal 



Fic.. 29o. — Hahcoma of tiik Kidnky. 'riu* tiinior at tlu* tinu* of the 
operation was very larjte, of a fragile and friable texture, and the 
hemorrhage was alarming. It was very lar^e. (Author’s ease.) 



484 ^ TUMORS OF THE KIDIJEY 

vessels, the retroporitonoal glands, the lungs, the liver and other tissues. Sar- ^ 
comas may be of any variety, small and large, round-celled, giant-celled, spindle- 
celled, and melano-sarcomas. Mixed growths, like adeno-sar(?oma, myosarcoma 
and other forms, have also been found. The presence in such mixed growths 
of striated muscle fibers and of cartilage cells has been explained as embryonic 
inclusions of neighboring tissues, or the result of sarcomatous degeneration of 
a dermoid at some stage of its development. 

Rhabdomyoma , — This extremely malignant growth was first identified by 
Rokitansky in 1848, and later on received the special attention of Eberth (1872) 
and Cohnheim (ISTo). Its (x*currence is practically limited to the period be- 
tween the first and third year of infancy. The tumor is characterized by the 
presence of long slender cells, with more or less w(41-marke(l transverse striation, 
which have been explained as the result of fetal inclusion. 

Hypernephroma , — The true character and origin of these tumors was shown 
by Grawitz ( 188*‘i ) .wh<f first dilferentiated them from li])omatous growths of 
the kidney and ])ointe<l out their h<4eroto])ic evolution upon the basis of aberrant 
fragments of supra-renal tissue structures resembling those of suprarenal neo- 
plasms. His arguments were o])j)osed by l^udeck who considered those tumors 
as adenomas or adeno-sarcofnas, ami by Hildebrand who considered them as 
endotheliomas. Grawitz ])ropf)sed the name of struma lipomatodes aberranta^ 
renis. It was changed to hv]H*rue])hroma by Lubarsch in 18l)(). The growth 
(Figs. 290 and 297) is practically limited to the kidney, where it rises from the 
portion of the suprarenal body, variabh* in size, which during embryonic life has , 
remained under the ca]isule of the kidney or within the medullary substance. It 
is considered by some authors as the most common form of malignant disease of 
the kidney. According to Alharran and Imbarth, seventecui per cent of kidney tu- 
mors were found to he hypernejihroma. The average age of pati(*nts is about fifty. 

The histology of liy|H^riiephroma is very variable, and depends upon the 
size of the neoplasm, as well as the metamorphosis it lias undergone. A small 
tumor, as a rule, presents tlie ])icture of the cortical substance of the normal 
suprarenal body. Fatty infiltration of the cells is common, and drops of fat are 
often quite plainly visible. 44iis accounts for the y(*llow color of the tumor, 
which for this reason was formerly supposed to be a lipoma. .Malignant hyper- 
nephroma either possesses the structure just dc^scrilx'd or it duplicates the pic- 
ture of alveolar neoplasms or of sarcoma, as a result of the exuberant cellular 
proliferations. These tumor cells differ from normal cells by their elongated 
polygonal shape. 

The malignant character of hypernephroma is shown by the presence of 
necrosis and the fatty or colloid dfjgeneration h)cally, together with the resulting 
destruction of the surrounding tissues and organs, the ])enetration into the veins, 
and the formation of metastases along the venous circulation. This marked 
tendency to fatty degeneration and retrogressive changes is especially character- 
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istic of hypernephroma. The tumor usually occupies the upper pole of the 
kiduey. It is generally small, about the size of a pea, and only in an advanced 
period of life (usually forty-five) reaches a size sufficient for recognition. It is 
more commonly found in men. 


Fiu. 206. 



Fio. 297. 


Fio. 296. — Hypernephroma, Outride View. The kidney was inches long. (Author's case.) 
Fig. 297. — Hypernepuroma, View on Section. (Author’s case.) 
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Aletastasis of hyponu»phroina of the kidney has been observed in practically 
every organ and tissue of the body. The bones, lungs and the liver seem to be 
the seat of predilection for secondary growths of this character. The venous 
circulation constitutes the opcui avenue for the occurrence of metastatic hyper- 
ncphronia. Less frequently, inc'tastasis occurs through the lymphatic circula- 
tion. In metastatic hy])ern(‘])hnana, the glands of the lymphatic system arc 
either entirely fret* from secondary growths, or an infection of the retroperito- 
neal glands is present. 

Symptoms. — It is convenicuit to consi<ler tlic symptoms of these malignant 
tumors without referen(*e to their varie ty, inasmuch as it is generally inn)ossiblo 
to make a clinical distinction between them. Symptoms may be al)S(Mit for 
months or years, but when th(*v bc'gin to ap]>ear, they usually ])rogress raj)idly, 
and the patient dies in from one to thi*e(‘ years of cachexia, astlumia, uremia, 
intestinal obstruction, or p(‘rironit is. The sym|)toms are h(*malnria, enlarg(;- 
nient, pain, changes in tiu* uriiu* and symptoms of ])r(‘ssur(^ on otlun* (»rgans. 
Hematuria is the most im])ortant symptom ami occurs in from llfty to eighty 
per cent of the cas(*s, varying in the time of its app(‘aram‘e, its duration and 
frequency. It occurs without appanmt <*ause, ])roh:il)ly due to the fragility of 
the renal blood vessels induced by th(» n(‘oplasti<* changes, whih* in the* later stages 
it is probably the result of (‘oiigestion (U* ulceration into the* nmal calicc's or 
tubules. The bleeding generally b(‘com(‘s nion* prol’ns(* and more* fri^pienl as the 
disease advam*es, and it is more abundant llnni in any olla r class of renal dis- 
ease. The urine is uniformly redd(‘ned, and uretfvral clots of a worm slnqx; are 
frequently pres(*nt. (\)nsiderable blo<>d may at times be found microscopically 
when th(» urine is not n‘d<lened. 

Tumvffuiion in the loin is not always felt, as tin* growth may lx* too small 
or situat(*d too high up in tlu' kidiu*y to lie well ])alpated. When it can be felt, 
however, it moves with respiration, has an irregular feel, can easily be ballotted 
and can oft(*n b<* bett(*r tVdt wlaai the pathnit is lying on the healthy side with 
the thighs somewhat Hexed. 

The pain of renal tumors is <»f litthj diagnostic value. It is not always 
present and varies considerably in duration and character. It may bo 
acute and spasmodic, but is mon^ usually a dull p(*rsistent a<*h(*, causing a 
sense of discomfort in the loin. Tenderness is juvsiait in j)roportion to tho 
pain. 

Tlu; shows the inilammatory state and functional impairnumt of the 

kidney. Alhiimin is often present and the amount of urea lesseiicMl, while the 
specifier gravity varies. Pus is found in inteeted cases. The most imt)ortant 
})oint in eonrieetion with the urine In these eases is the ])resonc(r of characteristic 
colls of the growth in the microscopic scxliment. Those c(dls are irregular in 
shape, atypieal in eharaeter, not like tho ordinary epithelia of the genito-urinary 
tract, and sometimes show fatty degeneration. Blood cells and easts arc often 
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present when the urine shows no visible signs of hematuria. The corpuscles are 
sometimes pale and devoid of hemoglobin. 

Presmre symptoms are due to pressure of the growth upon the adjoining 
tissues, giving rise to various disturbances. When it is exerted on the nerve 
plexuses, smdi as the spermatic and ovarian plexus, sensations of pain are felt in 
the groin and the testes, or the uterus and ovaries. When the gastric and 
s])lanchnic plexuses are involvc^d, abdominal distress is also present. Pressure 
ui)on the vcuia cava causes edema of the lower extremity, whereas pressure on 
the renal vein on the left side often gives rise to an enormous varicocele. Ca- 
chexia is a late syinplom. 

The symptoms of hypernephroma are practically the same as those of the 
malignant tumors of the kidn(*y just consider(‘d. The evolution of the tumor 
is very gradual and it is very characteristic of this form of renal neoplasm 
that it usually does not giv(‘ rise to any syui])lnm before lh(i fiftieth y<‘ar, except- 
ing occasional attacks of dragging pains and sensations of ])ressure. The first 
reliable symptom is a characUerisi ic heunaturia, which appears spontaneously 
and (‘eases just as suddeuly. In the average case of hy])erne])hroina, spontaneous 
hematuria oc<*urs for the first time about live or six years after the first pain is 
experieucecl. (lenerally, the h(*maturia is ])r(H*(*d(‘(l by an obscure S(Uisation of 
])r(‘ssur(‘ and tli(‘ patient r(*adily ])oints out the allected side in the majority of 
cas('s. The hematuria has the same charact(‘ristics as that of the other malig- 
nant tumors of the kidney. Pain is ]m»seut at some stages of the trouble in 
(‘ighty ])er (‘(*ut of all (*ases and shows all (bgreos from a dull diifuse backacdie to 
seven? renal ('<ilic. It may be tlu? first sym])toni noticc^d and sometimes remains 
th(» only ou(\ Teud(*rness on pressure is fnvjiumtly present, (^specially (wer the 
site of the growth. The tumor usually does not give rise to any trouble until it 
begins to press upon the neighboring organs, or to y)ro(luce dragging sensations 
on ac'count of its im*reasing w(Mght. Its growth is far froin uniform and years 
may pass before it noti(*(‘ably increases in siz(\ Tt may then start anotlu^r rapid 
growth, giving rise to severe luMiiorrhage. In most cas(\s, the tumor is a late 
symi)tom. It is int(*n'sting to note that cas(»s hav(* b(*(*n described in which twenty 
to tliirty y('ars lay betw(M*n the first evidemee of ]>ain and the discovery of the 
growth. It may reach the siz(» of a cocoanut or a small puin])kin. It is (piite 
freely movable. The bronze discoloration of the skin, characteristic of Addi- 
son’s dis(»as(*, has only been occasionally noticcMl, even in advanced stages of this 
condition. The course of the troubh* is iriTgular; it may ivmain ])ractically 
latmit for a nuinlMU* of years, and active ju’oliferation may be s('t up at any 
time by abnormal conditions of the organism, such as general disease or 
traumatism. 

Diagnosis. — This includes d(‘t(‘ction of the pres(uice of the tumor, sec- 
ondary metastatic deposits, and the variety of the growth. Tt is necessary to dif- 
ferentiate the condition from renal tuberculosis, stone, movable kidney, hydro- 
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nephrosis, pyonephrosis, alxloiuinal tumors, bladder tumors and hematuria from 
other causes. 

Tubercular kidney g*eiierally gives rise to a similar hematuria, but this is not 
so abundant; also to a tumefaction that resembles it greatly, but in tuberculosis 
the development of a swelling is more rapid. The bladder •and genital tract 
in tuberculosis are often involved, as well as are other tissues of the body. 
The urine contains tubercle bacilli, it is more often purulent, and is free from 
tumor cells. A febrile condition is often present, and there is a response to th(3 
guinea-pig injection. 

Renal calculus gives rise to luunaturia, but it is usually due to exercise, 
is more intermittent, of shorter duration and the j)ain is of greater severity. 
The urine shows more crystals, is more liable to have pus present and contains 
no tumor cells, while the j)resence of stone is generally shown by radiograjdiy. 
There is no cachexia. 

A tumor of the hladdej’ gives rise to hematuria, in which ease the blood is 
not so well mixed with the urine, and the clots are irregular and not of tlu* worm- 
like character fouml in renal cases. The urine contains tumor cells, but tho 
other products of irritation and inilammation found are from the bladdiu* and 
not from the kidney. The presence of tumor is shown by the cystoscopc*, whereas 
no evidence of renal growth is furnislu'd by ureteral catheterization. 

Hydronephrosis rarely causes launaturia. On ureteral catheterization, ob- 
stacles may he found in the ureter; but if tho catheter passes to the kidney, a 
quantity of retained urine will be obtained, with a low specific gravity and con- 
taining urea. 

Pyonephrosis does not occasion hematuria, unless due to stone or tub(*r- 
culosis. It is more fref|uently painful. It may be accompani('d by fev(»r, 
cither continuous r»r perio<lical. There may be an obstacle in the ureter, ])ros- 
tate or urethra on catheterization; and a retention of fiui<l containing pus is 
usually found in the kidney on ur(*teral catheterization. 

Other abdominal tumors arc differentiated by a negative examination of tho 
urinary organs. If we feel a tumor in the j)osition which might be occupied 
by the kidney and find normal urine, no stricture*, no (*nlarg(*ment of the pros- 
tate, a healthy blaelder, no urinary retention, fn*e ureters, no retention in the 
pelvis of the kidney, we can assume that the disease? is extrarenal and inde- 
]>endent of the kidne^y. 

Perinephritic abscess may at times be confused with renal tumor. If this 
is due to renal trouble, there are usually evidences of such trouble in the urine. 
The* comlition from which it arises is generally a r(»nal tuberculosis or a cal- 
culus, which we would be able to determine by the findings already mentioned. 
Tlu* tumor, moreover, is not well rounded, it cannot be ballotted and constitu- 
tional symptoms are jm?8ent. 

Tumors of the liver are generally characterized by a dullness e^xtending 
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from tlic liver downward onto the enlargement, unless they come from the 
middle or ])osterior ])ari of the organ, when they are difficult to differentiate' 
from a renal tumor. Th(*y cannot, however, he so well hallottcKl. Besides 
this, the urine is normal, except, perhaps, when there is an increased amount 
of bile. 

Gall-bladder tumors arc not common and of smaller size; the urine is nor- 
mal, Avhile the stools are liable to be of a charact(‘ristic claylike color. 

Splenic tumors are dull on percussion, extending' downward and inward; 
the border of the tumor is usually sharper, whereas hematuria and renal ele- 
ments arc absent. Large ovarian cysts and tumors, as well as those from the 
uterus, grow from b(dow upward, instead of from above downwanl like renal 
tumors. They can he detected in both vaginal and abdominal ])al])ation. 

There are other vari(»li(*s of r(»nal hematuria resembling that of tumor, 
which aretjpainless, occur ind(*])emlent of exertion and arc associated with an 
abundant loss of blood. They are spoken of as essential hematurias and are 
usually due to a chronic unilateral nephritis. The kidney, however, cannot 
be felt. 

In hyp(‘rne[)hronia, the chief diagnostic difHcultic^s consist in the chronic 
and practically painless evr^lution of the tumor, tog(?ther with its usual location 
at the uj)per j)ole of the kidney. Palj)alion is som(‘times easier when the pa- 
tient is ])laced on the healthy side with the thighs partially flexed. During the 
])atient’s respiratory moveaneuts, the examining hand must endeavor to reach 
up as high as jiossible in the diajfliragm. In this way, the organ may fre- 
(piently Ik; grasjKMl and outlined, unless the abdominal wall is very muscular 
or fat. Exploratory incision in the lumbar region is advisable when the disease 
is susj)ected. 

Prognosis. — Tnless ojauaited upon, malignant renal tumors are usually fatal 
within four years aft(»r tludr detection. Kela])ses are very frequent, usually 
coming on within six months, but sometimes not for a number of years. 

Jt is dillicult to jiredict the outcome in any given case of hyjiernephroma, 
on account of its peculiar erratic and irregular course. It may remain latent 
as long as the j)atieiit lives; but wh(»u the malignancy asserts itself, the disease 
is ])rogressive and generally terminates fatally in h'ss than three years. Death 
has been observed as early as six w(*(*ks after th(» <mset (d* tlu* acute symptoms. 
Surgical prognosis is ’far from favorable. I'he immediate mortality after opera- 
tion may reach fifty per cent. On the othvr hand, ])atients may live for a few 
months or a f(*w years. 

Treatment (Nephrrdomy ). — In children, the transperitoneal route is 
elected by some, because it gives better access to the growth ; the lumbar route 
is ])referable in adults. Albarran states that the mortality is twenty-two per cent 
in adults, and twenty-five per cent in children. These statistics include twenty- 
two operations lii)on adults, three of whom were in good condition more than four 
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voars after the oiieration. He knows of only seven lU'plirectomics in children, 
with the ])atient surviving the operation three years or longer. 

The treatment of hypernejdiroina is similar to that of other malignant 
growths of the kidney, and consists in iiephreetomy, as soon as the other kidney 
has been shown by a eystoseopie and ureteral catheterization, with chemical and 
microscopical examination of the urine, to he sntliciently healthy to carry on 
the renal function. 



I HJ. uas.-— PAFILhOMA OF TIIK RbNAI. PeLVIS. 


'I'he presence of im^tastases is a contraindicati(Hi to op(*ration. I Ik? growth 
is nsnally removed by lumbar incision, which may Ik? extend(*d, it necessary, by 
<Iissecting the eleventh and twelfth ribs. The fatty capsule also slK)uld be re- 
moved. T.a])arotomy is advo(*atc*d by some opcjrators. I’rofuse hemorrhage 
from the large blood vessels in the ca])snle or from the soft and in jur(?d tissues 
frecpiently causes alarming symptoms, so that every ])recantioii should be ex- 
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erctised to meet severe eornj)li(*atioiis by means of saline infusions and other 
methods. 

TUMORS OF THE PELVIS OF THE KIDNEY 

There are about forty-five eases of tumors of the judvis of the kidn(?y on reck- 
on! (Albarran, Ann. dcs inal. r/e,s* onj. (jcnilo-nrin., l‘,)()(), ]). 701). These 
tumors may ori^i'inaU; in the kidney and subsc(iuently invade tlie pelvis, or they 
may arise in the ])elvis itself. The most eommon forms of the last class are sim- 
j)le papilloma and (q)itli(dioma (Morris, lor. cli., 11, 1). Fi^;. 208 shows a 

])a])illoma of the pedvis. (^ireinoma, myxoma, myxr)sareoma, lyin])hatie endo- 
thelioma, myosarcoma and rhabdomyoma hav(^ also bc^eii found originating in 
the pedvis. 

The growths often (‘xlcJid into the ureter. In these cases, there will be 
bmiid sym|)toms of urinary obstruction, with all their coiiseciucnccs — such as 
hydronephrosis and su])purative diseases. 

The diagnosis b(‘tw(‘en ])(dvi(* and renal ji(‘W growths cannot be made, as 
a rule, unh'ss tlu; ureteral catheter dislodg(»s jiortions of a villous growth 
( pa i)i 1 Ionia ) from the jxdvis, or tlu* urine contains such structures in abundance, 
as shown by the mi(*roscope. 

Till* jiroguosis of malignant tumors of th(» rc'iial jielvis is just as unfavor- 
able as that of the same growths in tlu? ki<lney. prognosis of benign tumors 

(papilloma) of tlu* jielvis is Jiot favorable, on account of the <langer of trans- 
formation into (‘pitludioma. 

.\(*l)hro(*tomy at an early stage is the only mode of treatment to be depended 
upon in th(*s<' Ct'ises. Although the? immediate results of surgical interference 
an* favorable, a recurrence or a transformation to malignancv of a benign 
growth, in the nri*t(*r or elsewh(*r(*, is probable*, and the danger jiersists for years 
after the removal of the (liseasi‘(l kidney. 

PERIRENAL TUMORS 

This (‘lass of nenplasm occurs in tlu* fibrous or the fatty capsul(\’- Albarran 
collected thirty one cas(*s of this kind from the literature, and states that the 
symptoms did not vary from those of the (‘orrespoiuling tumors of the kidney 
j)ro|)(*r. Lipomas, lil)ro-li]iouias and sarcomas are the most common varietms. 
Ilarring sarcoma, all these giwths are characterized by their very gradual 
develojmient. 
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CYSTS OF THE KIDNEY 

Rexal cysts are coni])arativcly ran*. Tlicy arc on iho border line between 
medicine and surgery, in that some are associated with nej)liritis and require 
medical treatment only, wliilc others are in n(*ed of. surgical interference. 

We have the following varieties of evsts of the kidney: 

(1) Xephritic cysts (cysts of sclerosed kidneys). 

(2) Serous evsts. 

(3) Agglomerate cysts (polycystic kidney). 

(4) Hydatid cysts. 

(1) Cysts Due to Interstitial Nephritis. — Cysts dne to interstitial nephri- 
tis are very small, ranging in size from a pinhead to a small jioa. They are 
usually multiple, and constitute a medical rath(*r than a surgical condition. 
These nephritic cysts are due to com])ression of some urinary tubules by the 
new growth of connective tissue, and to the <lilation of the tubules behind the 
constriction. The existence of these cysts should lx* borm* in mind when ojierat- 
ing on the kidney, and th(*y should not be confused with cystic degeneration of 
the organ. 

(2) Large Serous Cysts. — Large serous cysts are usually single, and as a 

rule found in but one kidney; if multiple, they do not occur in great numbers, 
probably not more than four or five in one organ (Fig. 1'hey vary in 

size from an egg to that of a cliihr.s liead. They have a moderately thin wall, 
with a smooth exterior, while the adjoining renal substance is sometimes hol- 
low’cd out by their pressure. 

They are fillcMl with yellow li(juid of variable consistence, whicli generally 
has a high proj)ortion of albumin and of urea, with a variable? admixture of 
phosphates. The cystic fluid sometiim's c(»ntains cholesterin crystals and leii- 
cin balls, more rarely uric acid. 

The cyst wall is made up of connective tissue lined with culH)id or flattened 
epithelial cells. In tin; immediate surroundings of the cyst, the kidney tissue 
presents scl(*rotic changes. 

Diaoxosis. — Serous cysts of the kidney do not give rise to a clearly defined 
set of symptfims and therefore arc difficult to diagnosticate. The two signs 
402 
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usually present are slight pain ami a swelling in the abdomen on the affected 
side. Tlie tumor is found to be in the region of the kidney and is slightly 
tender on ])re8sure. It is often stated that fluctuation is ])rescnt in the tumor, 
but I think that the tension is too great usually to permit of such findings. 



i. 299. — Large Serous Cyst of the Kidney. Size 7*2 ^>y ^ in<^hes. (Author’s vi\. 


StTons cvsls of tlie kiilnrv aiv soinotimrs (‘oiifoniidiMl witli ovarian cysts, 
hut differ from the latter in their form of growth, which is from above down- 
war<l instead of from below upward, and also in tbe absmice of signs on vaginal 
palpation. Sometimes one of these kidneys is found in the pelvic cavity in 
case it has lu'ceme disjilaced there and is retained by adhesions, as was the case 
shown in this chapter. Ureteral catheti>ri/.ation is tbe safest metbod of distin- 
guishing these cysts from hydrone])hrosis or pyoiu'phrosis, as in the latter cases 
if the instrument can l»e passed into the renal pelvis, then the tumor will quickly 
disapjiear. 

Treatment. — The usual treatment of such cysts is incision and drainage, 
after which they are liable to recur. It is better, therefore, to dissect away the 
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cyst wall in cases in which adhesions are not too great, or else to bring tho in- 
cised sac out of the wound. To do the latter, ins(?rt a catheter in it and injc(?t 
with tincture of iodin or some other fluid to eanse an adliesive inflamination hc- 
twe(*n its walls, liesection of that part of the kidney from which the cyst 
originates (])artial nephrectomy) has hec^n succ(*ssfnlly ])(?rformed hy -D’Anlona, 
Recamier and Albarran in five cases, hut does not app(‘al to me as a desiral)le 
procedure. Nephrectomy is jnstificHl in cases in which the kidney is exten- 
sively destroyed as it fre(|nently is through ])ressnre of the cyst. The (*ystic 
kidney (Fig. -00) was remove<l at (»jM'ration. 

(3) Agglomerate Cysts (l^dv('ystic Kidney). — The wlmle kidney may he 
involved by a conglomeration of cysts. Tluy may be cong(»nital or may develop 



Fici. 300. Two LAnoE Poi.yfnrHTif; Kidneys in the Same Individual. THp larju r kiiliM*y was 10 l»: 
.5*^ inches, weight 50 nnii<*e.s ; thi* sitiallor, 9*4 t»y inches, weight IS ounces. Ur'iiiovcd at autops: 
V)y P. F. (3'Hunloii. (City Hospital caso. Author’s collfM'.tioii.) 


in iiflults. The condition is almost always hilateral. The kidney may attain 
an enormous size and may Tcscnihle a bunch of grajx^s, wtdfrhinf? five or six 
pounds or nionr. 'I'lie cysts arc translne<*nt, o|mleseent, thin-walleil, of the siztf 
of a gra[ic or smaller and some arc tinged with red, hrowii or green, 'Phey may 
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be packed closely, cominnnicating with one anotlu^r or they may be separated 
by septa of fibrous or renal tissue. They are filled with a clear fluid of a gelat- 
inous consistence, containing crystals of cholesterin, huicin, alhuinin, wnm and 
phosphates (Figs. JlOO and JlOl). 



Fiu. aoi. — T he Lauheu Kidney in Fig. 300, on Sei’tion. (AutlioFs rolloction.) 


(\vrsi:s. — Xuinerous theories liave been advanced as to tlu* mode of forma- 
tion of thes(* cysts, hut the* iliseasc' secuns to h(‘ of the same origin in infants 
and in adults. Virchow Ixdii'ViMl that this degeiun'ation was dm* to a stenosis 
of the ])a])illa* ociairring in tla^ fc'tus.as tlu* result of intra-nt(‘rine n(*phritis, 
while others ludievi^ that thi‘ dis(*ase is a tnu* ]»roc('ss of n(‘W growth, i. e., that 
there is first an adenoma and that lat(»r this tumor degenerates into cysts. Fi- 
nally, SOUK' authors helievi* that the cystic di‘g(*m»ration of the kidiuw is due to 
eong(*uital malformation, consisting in a nonunion of the excretory and the 
eonvolutc'd tidiules. 

Symptoms. — symptoms an* those of (dirouic iu*]>hritis. Tlu*re are oc- 
casionally pains in the kidneys, and thc*sii organs are found enlarged on both 
sides. The pain is a vague one with a sense of weight in the loin which rarely 
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becomes acute, colicky. Altliou| 2 ;li the general shape of the organ is maintained, 
the irregular outline of the cysts can plainly be felt in thin subjects, the cysts 
appearing to the touch like an irregular, embossed padding of the kidney. 
There is usually polyuria and low specific gravity, diminished urea, albumin 
and sometimes blood in the urine. 

As the disease progresses and the excretory function of the kidney dimin- 
ishes, the patient generally begins to show un^mic sym])toms and the course of 
the disease becomes the same as that of any nephritis where renal function is 
impaired. The patient may live for years with gradually degenerating kidm\vs. 
The dangers threatening such patients are anuria and the infection of the cystic 
kidney. 

Diagnosis. — Agglomerate cysts of the kidney may l)e confounded with a 
malignant tumor, but such tumors are rarely bilateral and j)nn(*ture would fail 
to produce any fluid. The condition is sometimes mistaken for hydronephrosis, 
but this is also usually unilateral and does nut contain a fluid witli so much 
albumin or colloid material as determined by ureteral catlu'terization, besides 
which the wall of a hydronephrotic kidney is smooth. 

Tkeatmkxt. — Tli(‘ treatment is symptomatic and otherwise the same as in 
a case of chronic nephritis, the aim being not to bring any undue strain upon 
incapacitated kidneys. Operative interference is not called for and the removal 
of one of the kidneys would be unwise and would simjdy lessen tbi^ already de- 
ficient area of secreting renal sidistance by at least fifty j)er c(.‘Ut. Anuria and 
death would be likedy to follow under thesi* conditions, as the opposite organ is 
usually in about the same stage of d(‘generatiou. 

Sieber collected sixty-one cases of cystic kiclney in atlults, where ne])hrec- 
tomy was performed with a known outcome, including twenty deaths. Fully one 
half of the patients died fnaii uremia or anuria, on account «»f simultaneous 
cystic degeneration of the other ki<lmw. The only excuse, then, for nephrec- 
tomy in a cystic kidney would he the occurrence of suj)j)uration or malignancy 
in one of the organs. If the diagnosis is uncertain, an exploratory incision 
may be performed, but, on finding the kidney cystic, it should be left alone 
unless movable, in which cas<» it can be fixed in place. 

(4) Hydatid Cysts. — 11 ydatid cysts of tlu? kidney are rare ami according 
to TIouzel there were but 115 cases in 2,1 11 of echinococcus disease. The left 
ki<lney is more often affected than the right. Thi? cyst is rounded, elastic, situ- 
ated dee])ly in the kidney or projecting from its surface. Hydatid cysts may 
be single or multiple and may finally destroy tlie whole kidney. 

In hydatid cysts of the kidney tliere is usually very little acute pain, al- 
though sometimes it is most distressing, but generally a dull dragging feeling. 
The kidney is enlarged and can usually be outlined in the lumbar region. The 
cyst frequently bursts into the pelvis of the kidney when the characteristic 
hydatirl sul)stances and hooklets are found in the urine. In such cases, the cystic 
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cavity may become infected, giving rise to a pyonephrosis and the consequent 
symptoms of a renal infection. Hydatid cysts are rarely confoiiiided with solid 
tumors of the kidney, although they may be mistaken for certain pathological 
conditions of the organ. 

Hydronephrosis may be distinguished by ureteral catheterization, and asfii- 
ration will differentiate hydatid from other nmal cysts tlirniigh th(‘ tliiid con- 
taining the characteristic liooklets. 

Aspiration is not advisable for diagnostic pnrpos(*s in r(*nal cases unless the 
kidney has first been exposed by a lumbar irKfision. 



Pio. .302. — Hydatid Cyst op the Kidney. 

The organ was stretched out by the cyst and was 8 inches long. (Author’s case.) 


Trf.ataiknt. — The cyst should be evacuated, and as much as possible of the 
cyst wall should be cut away and the free edges sewn into the abdominal wound. 

Sometimes all the cyst wall can be cut away, excepting the jiart in or on 
the kidney, in which case that portion of the wall can be treated by an applica- 
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tion of pure carbolic acid followed by alcohol which will destroy the sccretiiig 
cyst surface and not injure the kidiuw tissue. 1 have.o])erat(Ml on one of tlieao 
eases whicli was treat(Ml in this way (Fig. JU)2). 

The,])atient was a housewife, aged tw(»nty. Three velars ago she had an 
attack of severe ])ain in the right lumbar region and groin, lasting for three 
days, during which time there Avas hematuria. ()n(» month ago she had an 
attack of very aernte pain in the same locality. ITer urine was bloody and Avaa 
voided with difficulty. The severity of the pain gradually diminished, ])nt 
there has remained more or less jiain on that side* since the attack. On the first 
visit her temperature was to 1()(V" F., pulse 1)2 to \l^0, The right kidney 

was enlarged and tcnider, extiauling over to the uuulian line. (Vstosco])y showed 
the bladder to be normal. The ureters were cath(‘t(‘riz(Ml. The urim? from tho 
left side was secreted normally, and was found mwuial on examination. The 
urine from the right side fiow(*d more slowly, was v(‘rv ])ale and containeil a 
trace of albumin, a few blood and pus cells, a tew hyalim* casts, rcaial epithelia, 
uric acid and tri])l(»-])hos])hate er\>tals. Xo exact (*on(*lusion was arrived at 
regarding the cas(', and an exploratory incision was made. Tin* kidney was 
found to he very much enlarg(*d ; the u|)per ])ol(‘ was enlarg(‘d and adhenuit to 
the diaphragm, the lower ])ole was smaller and twisted. A cyst with a thick 
white sac, three and a half inches in length and two and a halt* in width, 
was seen springing from the ant(‘rior surface of the* kiJney and tln‘ |»elvis. This 
Avas opened, and a consi<l(‘rahl(‘ amount of ainhcu* Huid and a numhc*r of small 
Avhite daughter (*ysts escaped. 1'he outer surface* of th(‘ sac wiis dissect(*d away, 
and the remaimler tr(*at<*d with carlxilic acid and alcohol. During the first 
week afl(?r the operation, tln^ temperature range<l from 100 ' to 104 F., ])ulso 

130, due to ether pneumonia, tlu^n went to normal, and the patient left the hos- 
pital with th(» wound healed. 
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XKPIIROLITIIIASIS 

XKiMncoM'i’ii lAsis iiK^iiTis st^iic ill tli(' kitliiov. All tlicso sloTios iiro orii*!- 
iinlly of ji siiuill si/(*, hiil on ju'i'onnt of (conditions nndci* which they form 

in lh(* kidiK'V, or <;n acconiit. of tin* locality, soni(‘ remain in tlu* organ, while 
othi*rs are Avash(*d dtovn tla* urinary tract and are voided in tlu? urine. Al- 
though this chapter tr(‘ats of stone in tlu* kidney ))rop(*r, it will also discaiss 
.sl<»ne in its ])assjige through the ureter, giving rise to naial colic and anuria. 

Etiology. — U(‘nal calculus o(*cnrs nion* freHjiKaitly in males than in femah*s, 
and may he found at any ag(‘. Statistics show that thenc an* C(*rtain ])eriods of 
life during Avhich stone is most fr(*([U(‘nlIy notic(*d, es]K‘cially betw(*en tin* ages 
of twenty to lifty. ''Flic order of fn*(|uen(‘y is lirst h(*twe(*n tw(*nty and thirty; 
s(‘cond, hetwe(*n thirty and forty; third, h(*tw(*(‘n forty and lifty; fourth, between 
tifteeii and twenty; iifth, hetw(*en fifty and sixty. In (*hildr(*n the condition is 
comparatively rap*. rrie-a(*id infarcts hav(*, however, he(‘n found in the new- 
Ihu’u, and it is therefore ]U)ssihl(* that the (Calculus may l)(*gin to form at a verv 
early age. During my service* in the St. dohn (fnild Hospital fen* chilelren, 1 
did not have* a single* e*ase of re*nal calculus; and Imt one* e*as(* came* unde*r obser- 
vation in the e*hildn*n’s wards <d' the* Columhus Hospital in fitVe'U ye*ars, not- 
withstanding the^ fae't that ne*arly all these e*hildre‘n we*re Italians, among whom 
urinary e\*dctdus is V(*rv fre*epu*nl. 

(\mntry and race have* some* inllue*nce* on the* de'velopment of stone. Warm 
countries se*e*m to favor it as is shown by the* f re‘(pie*ne*y of re'iial calcnlns in 
India. This depends greatly ui>on the conce*ntration of the urine* due to tlK* 
ae*tive e*limination e^f wate'r through the skin. 

Xe*phrolithiasis is said to be more fre*(piemt among the Anglo-Saxons than 
the* Latin race*s. I thiidx, howe*ver, that su(*h e*one*lnsions are* due* to the* fae*t 
that be*tte*r statistie*s and more* e’omplete* re*cords on this subje‘ct have been pnb- 
lishe*d in the AnglevSaxon countries than e*lsewhe*re. I\*rs(»nally, 1 have* found 
calculus more* e*ommon in this e*ountrv among the* Italians than any other race, 
and the history e)f meelicine* shows that in the* ])ast meu’e ])fovisions were made 
for the re*lie*f of stone in the urinary trae*t in Italy thaiV in any other cenintry. 
In the* United States, renal calculus is comparatively rare*, among the native-born 
Americans. 
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Tho formation of oalciilns is also favored hy overeating, especially nitrog- 
enous and carbohydrate foods in excess, as Avell as by tho free use of wines, 
beers and liquors, in peo])le who take but little exercise and therefore consume 
an insuffleient amount of oxygen. Heredity and constitutional factors, such as 
uricacidemia, oxaluria and pbospliaturia, are also predisposing factors. A mov- 
able kidney sometimes predisposes to tlie formation of stones. 

The immvdlatr cause of renal calculus is the dej>osit of the crystals in the 
urine upon some object in a tubule of the kidiuy, or in its ])(dvis, that Avill act 
as a nucleus. It usually takes jdace in the ])elvis or one of ils calicos, and is 
rare in a renal tubule. Among the objects that have be(*n found in the central 
parts of calculi and U]ion which the crystals have bcum deposited arc foreign 
bodies, blood (dots, massc's of mucus or jnis, microJu’ganisms and ])arasites. 

Foreigni bodies usually enter the kidney through tmumallstUy such as a bul- 
let, a fragment of bone, or a ])i(H*e of the clothing; or sunjicallu, in tin* form of 
ligatures, sutures, or gauze ined during an o])(‘ration. At pnsent, it is also 
possible that a nucleus may occur from the breaking <dF of the end of a un^teral 
catheter. Hlood clots may be <lu(^ to any variety of traumatism, or to any form 
of renal hematuria. (See chaptcT on Hematuria.) 

The presence' of mucus in the renal tubules or ]>elvis may be due to any 
cause of a sutKciemtly irritative chara(*ter to ])ro<luce cong(*stiou, follow(*d by 
destruction of the ei)ithclia, such as crystals in the urine*; C(»rtain drugs, like 
cantharides; or certain pathological prodmds excr(*ted in the urine during in- 
fectious diseases. Pus is present in the renal pelvis in all intlamniatory condi- 
tions, due to pus-producing microorganisms, and eaii therefore fret[uenlly s(*rve 
as a nucleus for a renal stone. 

Regarding the i)art that parasites and bacteria ])lay in forming the nucleus 
of a calculus, opinions differ. Rilharzia hematobia has been found in the 
central portions of calculi. Racteria have becui reported in calculi ly (lallipjK*, 
Doyen and Fulh;rton, but it has not been generally aeeeph*d that they act as a 
nucleus. I can only say that 1 believe it to l)e usually blood, pus or mucus, 
.singly or combined, and that these act as tlu^ cement so often sj)oken of as a 
necessity to liold the urinary crystals together. 

Varieties. — Two varieties of stone are the juhnnrii and scrondartf, d'lu* jiri- 
mary stones are fornusl by the precipitation of substances excreted by tlie 
kidney without any ])revions change; in the ])arenchyina, tbe ]>elvis or the cal- 
ic(‘s. Sr*eondary stones are the r(*sult of pathological j)roc(*ss(‘S in tbese localities, 
and are forrnerl when certain salts arc precipitated owing to the decomi)ositiou 
of the urine. Of (;ourse, a calculus may be originally ])riuiarv, ami by its pres- 
ence so irritate the siirroumling tissues that lesions develop which give rise to 
S(*condary calculous <Iej)osits over the primary calculus. 

Of the primary variety of calculi, we have those formed in acid or in alka- 
line urine. The varieties developing in acid Urine consist of one or imu*c; of 
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the following substances: Uric acid, urates, calcium oxalates, cystin and xan- 
thin. Those formed from alkaline urine consist of calcium carbonate, acid 
phosphates of calcium, or basic phosphates of calcium. 

Secondary calculi are precipitated from alkaline urine rcaidered so by am- 
moniaeal decomposition, due to some local infection or inflammation. They 
consist of phosphalrs, cither of ammonium or of magnesium, or of both am- 
monium and magnesium. 

Occurrence. — The frecpiency with which tlie various calculi occur differs 
according to locality. Oxalate of calcium calculus is said to occur more fre- 
quently ill Great llritain than either the uric a(*id or the j)hos]jhatic variety and 
produces the worst cases of iic])hrolithiasis. \n Uraruu* and most of the Latin 
countries as W(*ll as the rnit(*d States, the uric-acid variety is mor(‘ prevalent. 



.‘103. — Some Larce Calculi Removed from a Pyonephrotic Kidney. The larRest diameter c 
these ealeuli was 4, 2*<j, IHfUnd II 4 inehes, respectively. In the reproduction they are abou 
three (luarters of their actual size. (Autiior’s case.) 


The number of calculi in a kidney varies from one to over two hundred, and 
is greater in suppurative conditions of the organ. In size they vary from grains 
of sand to masses weighing five pounds. Uric-acid stones with secondary de- 
])osits are usually the largest, while oxalic calculi rarely exceed the size of a 
nut. Fig. 303 shows some large-sized calculi removed from a case of pyo- 
lieplu’osis. 
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Stones are more oft(m found in the right kidney than in the left, probably 
beeause it is more frecincntly movable, wliile tlie freqneney of stones occurring 
in both kidneys is vari(nisly estimated at from live to fifty per cent. From 
my own observations 1 believe that from liv(' to ten j)er cent is a liberal 
estimate of the occurrence of bilateral nephrolithiasis as it occurs in tliis 
country. 

Pathology. — Primary calculi may give* ris(‘ to asej)tic or s(*ptic change's. 
Plu'y irritate tlu' pelvis of the kidney, causing (*ong(‘stion and later fibrous thick- 
ening of its wall, ait aseptic ])y(*litis, followed hy si*eondary nejihritis of an 
asc[)tic type. In this eomhiiu'd aseptic ])yelo-nephritis, the inflammatory 
])rocess begins in the renal parenchyma, later involving the interstitial fraim?- 
work of the organ. It is always pn'sent in ealcnlons kidneys, and other It'sions 
may heeome assoeiatc'd with tla' nephritis wIh'II the stoiu's hav(* rc'ached a con- 
siderable size and hav(‘ n'lnained in tlie organ for a long lime, (‘spc'cially if tlu'V 
eansi^ ol)striictiou o{ the iirc'ler. The first of tlu'se sc'comlary lesions is ri'ual 
atrophy. Sometinu's the iH'rircnal fat is inerc‘as(‘d sntHcieiitly to fnrm a largo 
lipomatous tumor containing tiu' atrojdiiiMl kiilnoy, while in other eases the 
meehanieal obstruction liy the stone giv(‘S rise to hydronephrosis. 

The septic lesions of primary calculi arc sr‘(*ondary to the as(‘ptic chang(*s. 
The infection reaches the kidney by the hematog(*notis or tlu* lym])hogenotis 
roiit(', or ascends directly from the bladder. 1du* jiredisposing factors of s(‘pti(; 
infection which exist in calculous ki<ln(‘y, arc* the? traumatic c*H‘(*cts of tlu^ sl<mcs, 
the urinary reteiitioil wliic'h they may give rise to and the c*aj)illary coug(‘stioii 
of the organ. 

'riie results of inf<*ction in calculous kidnews are ])y(*litis, pyedo-nephrit is, 
pyonephrosis and periiiejihritis. 

The lesions of septic jyelitis an* the same* as tliose of the* aseptic type* plus 
the piT'sei’.ce of ])ns. S(*ptic ]>yelo-nc]ihritis n*sults wlieii tlu* infection luis 
involved the ])ar(*ncliyma as wc*ll as ihe ])elvis of tlu* organ, in whi<*h case* ahsct*ss 
formation frecpiently ocenrs. It has lH*(*n noticed, how(*ver, that when tlie 
sclerotic ])roccss that is present in aseptic; j)vc*lo-nephrit is is snilieiently ad- 
vaTU'cd, the kidney itself seems better able to rc'sist. the? invasion of l)iieleria. 
Tu tw(*nty-s,evcm jier cent of my sc*ries of cj*asc*s, j)yc‘lo-nc*))hrit is was jn-c'sent. 
Pyonephrosis takes jdace when tlu» (*aIenlous ohstruetion has been sutliei(*nt to 
clause rcitention of urine in the; jx'lvis of the kidney, giving rise to ju'lvic; dilata- 
tion i)lus infection — Fig. ;>()4 show.s a case of ac'ute rc*nal r(*tc*ntion and pyo- 
nephrosis; also when the; calculi liavo themselvc's incr(*as<*d in size to such an 
c'xtent as to prc;ss njion the; parcmchyimi of tlu; organ, and form cavitic's (Fig. 
oO.*') ); or when tlu' parenchyma . has hc;en destroycul l)y ahsec;ss(*s in pyelo- 
nephritis und eavitic's r(*main eommnnicating with the pelvis. Pyonc'plirosis 
occurred in sev(»nt(*en ])er cemt of the cas(*s that I have ohsc'rved. In these', 
the fatty capsule was often thickened and the seat of fibrous change's. ^ * 
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In pyelo-nepliritis and pyonephrosis, a true perinephritis may develop and 
adhesions may hind tlie kidney to the surrounding organs, a fact of importance 
to be remembered when opqrating in such cases, as they may involve the duo- 
denum, colon and even the vena cava. In case the capsule of the kidney rup- 
tures, the pus may burrow in any direction, making a true ])crinephritic 
abscess. I liav(» liad quite a number of such cases, that I have already discussed 
in the cliajiter on Suppurative Diseases of the Ki<liU‘y. 



Fig. a04. — A ProNEPnaoTir Kidney in a State of Acute "Renat. Retention op TJutne. A calculus 
is so(«i cnuRlit in the bc);inning of the ureter. The size of the kidney is 9 by 5^2 inches. (Author's 
case.) 


The opposite kidney often becomes the seat of compensatory hypertrophy, 
in its effort tt) make uj) for the loss of functionating tissue in the diseased organ, 
due to the atroj)hie changes in its parenchyma or to suppurative processes. A 
secondary nephritis usiially follows, not only on account of the extra amount of 
work that is thrown upon the organ, but also on account of the irritation from 
the acid nrates, oxalates and phosphates it is obliged to eliminate. Calculi may 
also form in the second kidney. It is likewise more prone to secondary in- 
fection. 
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Symptoms and Diagnosis. — In considering nephrolithiasis, we must hear in 
mind that most patients have active subjective symptoms, but there are many in 
whom these are absmit. In these cases, the stone renuiins in the kidney in such a 
position that it (lo(»s not cause irritation or attacks of urinary retention. Hruco 
Clark f(nnid, in 1I> of 2i auto])sies on j)ersons in whose kiMneys calculi were 
present, that there had been no symptoms whatever during life referable to 



Fio. son, — The Re-val Pelvis of a Pyo nephrotic Kidney Filled with Five Stones of La rob 
Size. Thorr was al.so an attark of acute renal retention prc-scmt in thw case, iiiid the affcctctl kid- 
ney contained over a pint of pus. 


neplirolitliiasis. I wish, tluirefore, to emphasize, at the l)(‘ginning of the elinical 
part, that the symptoms are not always in proportion to tin? extent of the dis- 
ease, and that 1 have often lx*eii surprised to find how few subjective syinploins 
a patient has had avIicii his kidney has been lu^arly ilestroyed by a calculus. 

In some cases, the existence <if renal stone is not snsjM*ct(Ml because the train 
of s yiiijitoms is ohsenre, or for tlic rea.son that they point to other organs, as the 
bladder, the iiterns, the ovaries, the testicles or to the gaslro-intestinal tract. 
In the majrjrity of cases, however, the subjective symptoms are marked and 
often most distrcjssing. 

Paix. — Pain occurs in most eases, and is situated in the lumbar region cor- 
responding to the affected side or in that side of the abdomen. This had been 
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])resoiit ill 92 per eent of my eases for a period varyiiifi^ from six days to twenty- 
two yt^ars, witli an average* duration of four y(;ars. The right side is most fre- 
quently aff(H‘ted, and in niy own eases the relative frequency was G5 x^^r cent 
on the right side and jier cent on the left, while the pain was bilateral in 
hut (I per cent. The abdominal jiaiii may run down to the groin or the testis on 
the atfecfted side. It is of varying degre(*s of iiiteusily, from a dull ache 
to the excruciating, sharp, cutting pain of renal colic. It may be continuous, 
l)Ut g(»n(»rally follows exercise or jolting, although cases have Ixjen reported when 
it occurred at night. 

It is renal colic that usually causes the yiatient to consult a ])hysiciaii, espe- 
cially if it ])i) asso(*ial(‘d with <»r followcMl hy hematuria. In my own cases, 
thirly-thr(‘e jier cent complained of this sym])tom. Attacks of colic occur when 
a freely movabh* stone b(‘gins to (*ngagc‘ in the mouth of the linger, or to descend 
along tlui canal. 11ie forces that prcqiel a stone along the ureter in such cases 
arc* said to be? threefold, viz. : The jirc^ssiire of jieiit-up urine behind it, the forcible 
c'ontrac't ion of thc^ nr<*tc*r niider the irritation procluc*(*d by a foreign body, and 
the alternating ]>ositivi? and lu'gative ])r(‘ssure c.>f the* act of vomiting which often 
ac'c*omj)anies the* attac*k of colic*. 

The clini(*al ])ictur(* of a ]»atic‘nt in the throc*s cd’ renal colic is not easily 
forgotten when onc*e sec‘u. 'Flu* fac*ial pallor, the* cold sw(*at, the (lexc*d thighs, 
the iK'iiding of the body during the agony of the paroxysm, are sulliciently tyiu- 
cal to dirc‘ct cmr attention to the ]u*ol)abi1ity of a stone in the? jxdvis of the kid- 
ney or passing through the; ureter. The ]min is acute*, ])aroxysinal, has its 
c*hic*f s(‘at in the loin or i)i the side* of the abclonu*n, and racliatt*s along the urc*ter 
toward the* tc*sticles or the labia majeu’a, or into the? thigh, aerording to the 
e'oiirsc* of the* spermatic or ovarian ])h*xuse's and thi*ir e’ommuiiications. 

The* ae‘e*e*ss of jiaiii is fre*cpie*ntly jm*e*ccic*d by a chill, and e*omplicated by 
attae'ks of nausea and vomiting. The jjaroxysm usually lasts from two to three 
hours, and, as a rule*, te*rniinates more or less abruj)tly, the ]>atient fe*e*ling rc- 
Ii(*vc‘d and falling asle*e*]). 

In niilcle*!* e*ase*s, the^ jiains are* not so e*olicky or ])aroxysmal, and consist sim- 
ply of slight |)ricking seiisat ions along the? e-ourse? of the* ure*te*r, ae'eMuni)anieHl by a 
fi‘e*lingof slight nause'a. 

During an attack, the? urine may 1 r? j)assecl frt'qiiently. It may be e*lc*ar, of 
low spe?ci tic gravity, in case the ureter or the ure*tero-pelvic oj)(*ning is com])letely 
obstructed by the? (‘ale*ulus, as it then come*s from the healthy kidney. If the 
ureter is not coiu))le*tc*ly obstructed, the urine may lx* tinge*el with blood ; or tur- 
bid, in e*ase the kiclnc*y is infe*cted. The frequent desire to urinate def)cnd 3 
u])on the? locality of the? calculus, as the nearer it is to the bladder, the greater is 
the frecpiency. 

Dretcral blood casts are sometimes passed in the urine during the attack, but 
usually not until after the expulsion of the calculus. 
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The cases in which the stone remains in the kidney or pelvis^ without giving 
rise to attacks of renal colic, are those that present the greatest difficulties in 
diagnosis. Reflex or referred pains arc often met with in nephrolithiasis, and 
freipiently mislead tlu* diagnostician. * They existe<l in twenty per cent of iny 
cases and were situated jirincipally in the groin, testicle and thigh. In such 
instances, the renal region may he free from ])ain. The pain may he seated in 
the luinhar sensory nerves, or in the sciatic nerve, as in liimhar sciatic neuritis. 

"The reflex pains of nephrolithiasis liave heem classilied hy (Juyon as follows: 
The reno-reiial, reno-vesical, reno-ovarian or reno-uterine and reno-tosticular 
reflex. 

The renorrenal reflex is a sensation of i>ain in the kidiu*y that is not su|)- 
posed to contain a stone, and is attrihuted to its rc‘llex transinissi(»n from the 
aflected side, in other words, from one renal ph^xiis to tlu^ other. Such a mani- 
festation is, I helieve, rare, and is based upon tlu' idt^a that tlu' kidney which is 
not thought to contain the stone is a healthy oiu^ I{(‘c(‘nt investigation, (‘spe- 
cially since the development of nret(‘ral catlu*terization, has shown that this other 
kidney is gencu’ally not a normal oiu', in fact, that it is nsnally the seat of a 
nephritis. Th(‘ painful* symptoms in this so-call(‘(l healthy kidn(‘y can lu? ac- 
counted for in vari<ms ways. The luadthy organ may h(‘ the seal of an occasional 
acute congestion when an <‘Xtra amount of work is suddenly thrown U|)ou it, 
owing to the calculus in the dis(.*ased kidney engaging in its judvis and thus 
interfering with its function. The pain may also he more acute in the so-called 
healthy organ wh(*n it is the seat of an intlammaiion that is mnch less exten- 
sive than that of the other organ although more acut(‘ in character; again when 
it contains a sttuio, not identiti(*d hy radi(»graphy, which is rougher and conse- 
quently more irritating; or when th(‘re is a stone ]»r(‘sent of a size just sufli- 
cient to interfere with the urinary ihov and to cause an acute* distention of the 
pelvis. The reno-renal rellex rx'cnrred in six ]>cr cent of my cas(‘S. • 

Kegarding the reno-ureteryl reflex, the naio-ovarian and r(*no-tesl icnlar re- 
flexes, 1 w’ill say that such pains an* due to the pn'ssnn* (d* the calculus on the 
sensory nerve fibers of the sjKjrmatic and c»varian plexuses at the beginning (if the 
ureter in the pelvis, or lower down in cas(* it is di*sc(*nding the canal, and anj 
consequently distributed to the organs su[)plied by these nervi*s. 

The reno-vesical reflex can he explained in a similar way, although ])ain in 
the bladd(?r can also he due to a stone in the part of the ureter that is contained 
in the bladder wall. 

The gastro-intestinal reflex is a moregenuiiu' ndlex, because in this case the 
paitls are reflected from the urinary to the gastro-int(‘stinal tract through the 
connection between the renal, spermatic, or ovarian plexuses on the one hand, 
and th(j gastric or splanchnic ph^xuses on the oth(‘r. This probably accounts for 
the large number of patients wlio complain of dyspepsia, by which name they 
describe an unpl(,*asant feeding in any part of the abdomen, siudi as can be pro^. 
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duced by an indigestion, by prcissiiro of the kidney on the adjoining organs, or 
by a renal urinary retcnition. The woman with th(» large pyonephrotic kidney 
eontaining nnmeroiiH ealenli (see Fig. ;}05) eomplaincd only of dyspepsia and 
attacks of malaria. 

IIkmati’kia. — I f the reason for consnlting a physician for tliis disease is 
not ])ain, then it is usually tlie ]>r(*senc(f of blood in the urine. This is one of 
the most fn*(]uent symptoms of renal calculus, and was (*oiuj)lained of in thirty- 
seven percent of my (aises. The bh^eding in th(‘se eases oecuirs in sufficient quan- 
tity in the urine to lx? d(‘t(X't(*d by the ])ati(*nt. It is aggravates] by movements 
and by prolong(?d standing, and lessened by rest in b(?d. It is due both to conges- 
tion and to injury of the tissues caused by friction from lh(? stone, or to conges- 
tion ot the wall of the p(*lvis, in ca<(^ it is <listended by a stone blocking the 
ureteral op(*ning. Oxalic <‘al(‘uli an^ th(» rough(*st ainl lh(‘r(*fore es])ccially liable 
to <*aus(* hematuria, d he iiriiu* and blood are fret‘ly mixed, giving the color of 
|:ort(‘r, and in case clots an* ])resenl, they are thin and elongated, of a wormlike 
ap|)(*aranct‘ ( ureteral cb»ts). 

I have seen a number of int(‘rc*st ing cases of h(*maturia due to renal stone, 
occurring while playing ball, riding horseback, boxing and indulging in other 
athletic sports. Jlematiiria in su<*h (*ases follows pain in the affected side. In 
the (*ase of a groc(‘r, tin* pali(‘iit statetl that when, in his work, he lifted objects 
from the ground, espe(*ially barrels and l)ask(‘tsof groceries, blood would appear 
in his uriiu?. 1 had him couu* to my olKt'c* foi* a cystoscopie examination 
and put him through the same movements with ])ulUy weights and dumb-bells 
that he made wlieii lifting in the store, to see if luanatiiria would be induced; 
but it was not, showing that h(*niaturia <*auin>t l)e brought on at will, or else 
th(* ])atient\s statements are not always truthful. 

l*vt'i;iA. — Pyuria, strictly sjH'aking, nu*ans that ])us can be detected in the 
urine on microscopical examination; but clinically it means there is a sufficient 
amount <d’ pus to mak(* tin* uriiu* appear opaipu* or turbid, and show a light 
])r(.‘ci|»itate on standing. It usually occurs in the* course of nephrolithiasis, 
and tin* amount may be so abumlant as to form tw(‘nty-iive ])er cent or more 
of the uriiK* by volume. In many cases the urine has a milky color, while in 
others it reseud)l(*s lemonade. J^vuria occurred in over tifty percent of the cases 
under my obs(*rvation. 

(ikm:i;al Kxamixattox, — I’alpation, it is said, will in certain cases reveal 
the preseiKM* of stones, if tlu\v are id* sufficient size. This may be true, and I 
believe. that a kidmw that can lu* sufficiently well ]ial))ated to detect undue hard- 
ness will probably prove to lu* (utlu*r a calculous kidney or a malignant kidney. 
1 hav(* uotic(*<l (‘ulargement.of tlu* organ in thirty-thri'c per cent of the cases of 
reiuil calculus that 1 have* examined, but have nevm- felt the stone. It is often 
possible to didermine the preseiici* of tenderness, the degree of mobility and size 
of the organ by ijalpatiou, which are imi)ortant jioints, as an intiamed kidney, 
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ospcoiallv if it cdiitains a foroi^n body, is very a|)t to be enlarged and tender 
and tiruily attaehed by intlanniiatory adhesions. 

The kidiu»y is tender in nearly all eases in which it is enlarged, but it 
cannot always be outlined. A normal kidney cannot usually bo felt and is 
not teiuler to the touch. 

There are other syinptoins that may occur in nephrolithiasis that may be 
mentioned as digestive disturbance, such as nausea and vomiting, abdominal dis- 
tress and ]ioor apju'tite. These are usually du(‘ either to pressure or dragging on 
the duodenum or colon, to an accompanying lU'jdiritis, or to a septic condition in 
case of infection. Headaches are ]>robably <lue to an associated neidiritis or sep- 
sis, as are weakness and loss of weight. Kdema occasionally occurs when the 
renal function is very much impaired. 

Fever is quite common in nephrolithiasis at*t*‘r iniection has taken ]»lac(*. 
This may \ k ' due to r(*t(*uti<in of pus in the pelvis <d‘ th(‘ kidney, aft(‘r tlu* sJoue 
has engaged in the ureter in ])you(‘phrosis ; or to a py(‘lo-nephritis, in cas(» of the 
presence of an abscess in the renal j)arenchyiua : or to a complicating p(*rine- 
phritic abscess. It is usually due t<» atta(*ks of jyoueplirosis, in which cases the 
symptoms clos(‘ly resemble malaria aial are accompanied by chills and sweating, 
with a raj)id pulse. 

Thk I’uim:. — The examination of tlu' uriia'of patiemts suspecte<l of nephro- 
lithiasis should he performed by a skilled imtliologist i»r l)acteriologist ; tin* ])rac- 
titioner should not Ix'satistied with his own examination. 

The amount of urine is usually decreased. Tla‘ rc*actiou is gtuierally mark- 
edly ac*id, exce|)t in cases of ]ihosphatic calculi or adviincing pyonephrosis; 
the specific gravity vari(‘s with the amount of diluents taken; the* color may lx* 
darker than normal in early cases, and if hematuria be i)resi*iil, tin? uriiu* has a 
smoky-brown or p<»rtlike c<d<ir. The urine shows a sedinaait varying in color 
from white to dark brown or red; in old and septic cases tlu^ cob>r is usually 
lighter, due to the absence <»f the coloring niattcn* and solids and a large admix- 
ture of pus. The (‘xaniination usually shows the ])res(»nce of albumin, and an 
excess of uric acid and urates, phosphates or oxalates, as tla^ case may be. 

.Mi(*rosco|>ical findings dcqxmd upon the stage f)f irritation or inflammation 
of the kidney and consist of blood, pus, epithelium from thc^ tubules, the nmal 
pelvis or the ureter, casts (hyaline, granular, epithelial, blood, |)us or mix(xl) 
and liacteria. Often there are small concrc^timis of crystals or masses of crystal- 
line sediments, such as calcium oxalate, triple phosphates, uric acid and urates, 
pointing to the nature of the stone in the organ. 

When urine of this kind is found in a patient suffering from pains or colic 
in the region of the kidney, the pains coming usually during the day after exer- 
cise, o!ie may strongly suspect stone in the kidney on the side on which the 
pain is felt, especially if there are no tubercle bacilli in the urine or any signs of 
tuberculosis in other organs. It is, therefore, important to examine the bladder 
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by cystoscopy to dctcrniinc the condition of its walls, the presence or absence 
of calculi, and to note the urine coining out of the respcjctive ureters. Naturally, 
this refers to an examination not occurring at the tiim^ of renal coli(*. The 
bladder wall, in case no vesicfal calculi are present, and there is no obstruction to 
the flow of urine by an enlargcMl ])rostate or strictiin*, would be in a healthy 
condition. In case of renal infection, pus would be se(*n coming from the ureter 
of the atfectcMl side indicfating the ])resen(‘e of calculus and strengthening the 
clinical findings. 

It may be W(^ll to say a few words regarding the difference b(*tw(*eii aseptic 
and sej)tie nephrolithiasis. They dilVer ])rinci|)ally as to the ])resence of pus 
and pus casts. If we are confidemt that thci kidney on one side is diseased and do 
not know the condition of the other, we can feel reasoiiahly sun? that it is func- 
tionaling well if it is not (Uilarged or tend(‘r and if the twenty-four-hours’ urine 
is of sullicient quantity ami contains the desired perc(^ntage of stdids. In order 
to be more certain of the comlition of ilu^ two organs, we should examine the 
urim? obtaiiunl from each kidney by the urc^teral catheter. 

1'h(* urinary specimens obtained by ureteral catheterization, compared with 
the general speciim*!!, usually gives us a good idea of the kidmw that is secreting 
the good urine and its functional ing])ower, as well as the degree^ of inflammation 
and degeneration of the affect<Hl ki<lney. The ap|)(*aran(*e of the urine coming 
through the (*athet(*r oftem tells us something of the pathological condition of the 
kidney on that side. A light-colored, milky urine, of low s])ecific gravity, is 
gtmerally a mixture of water and pus with a small quantity of solids, and indi- 
cates ])yon(q)hrosis. Trine resembling l(‘monade generally points to a kidney 
secreting a c<insiderahle amount of water and a small amount of solids, and, 
if it contains consitlerahle jms, also points to a ])yonei)hrosis. In pyono])hrosis, 
a thin ])urulent urine of low specific gravity may escape quickly on the intro- 
duction of a uret(»ral cathet(*r, showing tlu» |K*lvis to consi(l(*ral)ly dilated. 
When the kidmw is greatly destroycHl and secretes but little fluid, a thick and 
oft(m ])ure pus (*scap(*s. In one eas<\ such a mass resembled closely a pebble 
in the bhnhhT hanging from the uniter. 

By the urinary <»xaniination, cystoscopy, catheterization of the ureters and 
cryoscopv, we would know that a ])ractically destroyed sei^tic kidney is present 
on the side from which the pathological urine (‘scap(‘s, and that, if neidirolithi- 
asis is ])resent, the stone is on the se])tic side. 

. ItADiooKAiMiY. — Ihuliograjiliv is the most important nu'thod that we have at 
present for determining the presence of renal calculus, although it cannot always 
be relied u])on, as W(» often see a shadow in kidney pictures in cases where no 
stone* is found at o])eration ; and wo also fn'ipiently see no shadow in cases in 
which all the symptoms point to stone clinically, and in which an operation shows 
a stone to be ])res(*nt. Neverthel(*ss, when a clinical diagnosis of stone has been 
made, and the X-ray finding corroborates it, we can feel quite positive that 
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neplirolitliiasis is prosoiit. Tho X-ray rovealcd a stoiio in sovontccn per cent of 
the cases 1 observed, but this cannot be considered accurate', for a nuuiber wore 
not X-rayed and a shadow pointing to stone was revealed in certain cases in 



Fig. 306. — A Clithter of Stones in One Kionky. Th<* iKKsition f)f flicM* sUmrs wmm f<niii(l fo Iimvi 
rhaiwU in tlio raclinjiraph.s takrii. (Author’s case.) 


•whicli tli(^ operation provcTl its absence. Uadiograjiliy not only shows tla* stou(*s 
l)Ut their iiuniber'aiul positions. Fig. :5()r» sliows a clustiu* of sloiios in tlie kid- 
ney of one of my patients; Fig. oOT shows a cluster in each kidney. 

Fntil recently, niaiiy railiographisls rlaiined that uric-acid stoiu s could not 
be seen, and sonu? still believt? this to be true, allhoiigh llie ma jority of X-ray <'X- 
perts maintain that calculi of whatever comjiositiou can be detected under favor- 
able conditions. 

Tb(* most important fai'tor in obtaining a satisfactory picture is to liavi' the 
btiwel thoroughly empty when tin* patiimt is to be radiogra|)hi*d. This is best 
obtaineil by giving calomel the night befon?, followed by a saline a|)erient in the 
morning, at least three hours bi'fon* the radiograph is taken. It is oftmi tid- 
visable to have a ])aticnt X-rayed on two or three* diffc’rent oc(*asions in a case 
in which the (dinical findings point to stoiu; ami the X-ray iimlings are negative. 
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The exploratory incision is always justifiahlc in a case of chronic suppurat- 
ing disease of one kidney, to deUirinine wheth(‘r a stone is j>r(»scnt in the kidney 
or not. If one is found, it should be renumid and, in any case, the pelvis ex- 
plored and drained. It would seem that an exploratory nephrotomy would at 
once establish the diagnosis, but I will show by a case that I will mention under 
treatment (Fig. IlOS) that this may fail, even when oiu* feels that he has 
been careful in tlie (ixjdoration. 

Differential Diagnosis. — Stone in the kidmy is more apt to be confounded 
with tuhcrculosis or tumor of that organ than with any other renal disease. 
The j)ripci])al points of differentiation lie in the history. In favor of the cal- 
culus there may be the jnesenee of gout, rheumatism or Hthemia in the indi- 



Fuj. 307.— A (’luster of St*)Nrs in Hcitii Kioneys. (FrdnumV rase.) 


vidiial or iu tiu* faiuily, whih* tidxu’iMdosis may be suggest(*d by a tuberculous 
liistory on the part of the patient or the family. Tuberculosis of the kidney 
usually comes on more rapidly and the ])atieiit is more cachectic; the pain and 
hematuria occur iu<l(‘]H*ndeutly of (»xertion aud often take place at night as well 
as by day, while, in cases of calculus, these symptoms occur almost always dur- 
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ing the day. In renal tuberculosis, there may be an involvement of the genito- 
urinary tract elsewhere, as in the bladder, prostate or testis, and tubercle bacilli 
will sooner or later be found in the urine, or after guinea-pig inoculation, 
whereas radiography would be negative. 

Til cases of tumor of the kidney, the patient is usually of a more advanced 
age, the j)aiii is not as gr(‘at and oc(*urs independently of exertion. The malig- 
nancy of the growth is exjiressiHl by the cachexia and loss of weight which ac- 
companies these cases. In such ])atients, the h(?morrhag(\s are much more 
abundant and not necessarily asso(*iated witli excuvisc*, moving or jolting. The 
organ is usually clearly outline<l ; the urine may contain characteristic tumor 
fragments or cells, and is not apt to contain crystals. The pain is always in the; 
back and loins. 

A movable kidney may also give rise to a dull ache in this r(‘gion or even 
to renal colic (Dietl’s crises); hematuria is rarely pri'scuit or is slight, ])yuri:i 
rarely develops and pyelitis, ])yelo-n(‘phritis and ])y(uiephrosis are only exci*])- 
tioiially associated with it. 'bhe mobility can be (lis(*eru(‘d <ui (*xamiuatiou, it 
is generally net as large as a calculous kidney and the signs of renal dost met i<»n 
are not so marked in the urine. T have had cases of movable kidney, however, 
in which stone was present, re(piiring the double operation of n(‘|)hrolithotomy 
and nej)hrop(‘xy. 

Bladder diseases caused by stone, tuberculosis or tumor, with or without an 
associated cystitis, or bladder involvements due to strictun*, i)rostatic hyper- 
trophy or gonorrhea often have to be differentiated from nephrolithiasis. In 
these cases, hematuria, j)yuria or both may be jin^stuit. A unUhral and rc^ctal 
examination, associated with visual exploration of tli(‘ bhnhler by nunns of an 
examining cystoscope, will clear up the diagnosis, by showing gonorrhea, ure- 
teral stricture or ])rostatic enlargement on the one band; or vesical calculus, 
tumor, or vesical tubercles or ulcers on the othc?r. In the casi*s of jiephrolithiasis 
that T have studied, cystitis was present in twenty-three j)er cent of the cases, 
and vesical calculus in twf^pcr cent. 

Nephrahjia is the most difticult condition to differentiah* from nauil cal- 
culus. It is characterized by a ])ain of tla^ TUMiralgic typ(‘ in the renal regnui 
on one side, which can be account(‘d for by any surgical ctaidition of the kidmy 
as well as by a nephritis. The only method of arriving at a diagnosis is by ex- 
cluding all pathological cornlitions in the kidney that can give ris(» to jiain. 
Idiis is often impossible, and the probabilities ar(‘ that many of the cases that 
are considered nephralgia are nnilly obscure forms of nephrolithiasis. 

(.'ertain forms of nephritis accompanied by jiain and heiiiaturia closely re- 
semble renal calculus by the attacks of pain and bleeding. In these cases, the 
urinary crystals and the signs of pyelitis are not so common, the signs of su|)- 
puration are rare, the kidney is not enlarged and radiography is negative. 
Xephrolithiasis has been mistaken for malaria in many ])atients that have been 
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sent to me, due without doubt to an occasional renal retention of pus when the 
calculus blocked the ureter and the conse(iucnt j^iving rise to chills, fever and 
sweating. A number of other abdominal conditions, such as cholelithiasis and 
a])pendicitis, have been confounded with renal calculi, (jiall-slonc is suggested 
by a history of gastro-intestinal disturbances, location of the tenderness in front, 
the j)ain radiating backward and upward and negative tiiidings in the urine, 
it is ])ractically impossible, at times, to differentiate l)(»tween cliolelithiasis and 
iK^phrolithiasis when the ])atient is seen in an acute attack of colic. 

ApporuVcilis can also be at times mistaken for nephrolitliiasis, especially in 
suppurative cases, with or without renal retention, or in which there is calculus 
in tliat part of the uniter passing beneath the c(^cum ; for in such cases, w(i will 
be liable to have pain in tlu^ region of the appendix. In one case, all these 
symptoms were present and the diagnosis of the house surgeon was appendicitis. 
The ])atient was brought to tlu; table for operation, an incision was made over 
the tumor, the appendix was found to be slightly cong(\sted and tlu? lower pole 
of tlie kidmy was found to crowded up l)eiu:‘ath the cecum and a})j)endix 
forming a distiiK't tumor. The patient had consented to an operation for ap- 
pendicitis, and the appendix was rcnioved. F])on investigating this case, T 
found that, pus had been b)und in the urine together with pus casts. The case 
proved to bo one of j)yonephrosis, depending on a reaial calculus, which was 
su bseqi 1 e 1 1 1 ly ren lo vee ! . 

Treatment. — Tlu^ treatment of nephrolithiasis is l)oth medical and surgical. 
It depends u[)<jn the symptoms of the patient, and the* ase‘ptic or se*ptic nature 
of the case. 

^Iedicai. Tueatment. — The mexlical treatment is symptomatic and palli- 
ative. If the ('ase> is an ase]itic one, treatment depends upon the size* of the cal- 
culus. OiKj of such a large size that it is retaine*el in the kielney and cannot 
pass .through, the ureter is treated accoreling to the symptoms that it presents. 

If there is great pain, espe'cially in the nature e)f a cedic, morphin should 
be^ given until the ])aiii has subsided. When an attacii of hematuria eiccurs, the 
])atient should he kept quiet and Ilasham\s Mixture {mist lira ferri cl ammoniw 
arctalis) should lx* giv(»n in half-ounce 4los(*s, three times a day. In case tlu* 
lu'inaturia is severe, fifteen drops of the tluid extract of ergot and lifteen drops 
of the tincture of chlorid of iron should be given every three hours until it has 
subsided. Personally, T have never as yet seen a case of renal (?alculus in which 
the hemorrhage was siifficiently severe to warrant the use of ergot. 

Diet. — 1 would also give the patient a diet suitable for the accompanying 
nephritis (see chapter on Nephritis), and would rcicommend operative inter- 
ference. The diet in nephrolithiasis is very important. For the associated 
nephritis it should be the same as in Bright’s disease, hut it should bo modified 
according to the crystals found in the urine. If oxalate of lime is present, then 
the diet of oxaluria is given; if uric acid, then the diet of uricacidemia ; if 
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phosphates, then the diet of phosphatnria. (See diets in the chapter on Dis- 
eases of ]Metabolism.) During an attack of renal colic, a milk and Vichy diet 
should be given in all cases. 

If the calculus is a small one and passes into the urc4:er, causing colic in its 
passage down to the bladder, I would also give sufficient morphin to alleviate 
the pain. After it has passed and no more pain is present, I would treat the 
patient on prophylactic or preventative lines; in which case, I would give the 
diet indicated by the crystals found on urinary examination, such as one for 
oxaluria, uricacidemia or phosphatnria. Diluents are also of great value. Tor 
the uric-acid diathesis, the waters of Contrexeville in France, of Wildungen in 
Germany and other alkaline diuretic waters should be given. In a case of 
oxaluria, I would give carbonated alkaline waters, such as Apollinaris. Bitter 
waters containing magnesia have also been recommended. For i)hosphaturia, 
an acid treatimmt such as dilute nitro-muriatic acid, fifteen drops tliree times 
daily, will be beneficial. Phosphorus, mix vomica and arsenic are useful medic- 
inal agents, in these cases, and urotropin wdien bacteria appear in the urine. 

In septic cases, the treatment is the same as in as(?ptic eonditions plus the 
treatment of suppuration. For surface suppuration, such as occurs in the pelvis 
of tlie kidney and in the larger tubuh^s that are not blocked, as well as in cases 
in which there is some retention and alkaline decomposition in the renal pelvis, 
urotropin ten to fifteen grains three times daily, benzoic acid, or some other 
urinary antiseptic, should be given. In cases, liowever, in which there is acute 
suppuration in the parenchyma of the kidney, such as occurs in pyclo-nephritis, 
or an acute attack of rettmtion in a pyonephrotic kidney wdth pus absorption, 
quinin and whisky should bo given. This applies also to a perinephritic abscess 
complicating a suppuration of the kidney. 

In other words, the same treatment as in any other septic case is followed, 
it being remenibcn'd, however, that the kidney is involved and consequently 
the parenchyma is damaged in a greater or h^ss degree. In my opinion, quinin 
and alcoholics arc the b(jst general remedies for fcvc'r due to sepsis, and I there- 
f(jrc recommend them during an attack, being careful, however, to avoid doses 
that will not bo well tolerated by these organs. I am in the habit of giving three 
gi ains of quinin three times a day, and one ounce of whisky three or more times 
a day. 

Sometimes it is difficult to diiferentiate between tuberculosis of the kidney 
and stone, especially when radiography is negative. In the event of the diag- 
nosis being doubtful, and when it is a question wdiether stone or tuberculosis is 
present, as often happens when the X-ray is negative and tubercle bacilli are 
not fo: nd in the urine, I give the patient creosote until the question of t ’ cr:. > 
losis has been eliminated. (See chapter on Renal Tuberculosis.) 

Opkrative Treatment. — This is the radical treatment for stone in the 
kidney and should be employed in all cases in which a stone is retained in the 
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. organ, or in which one passes into the ureter and completely blocks it, giving 
rise to a hydronephrosis, a pyonephrosis or anuria, in which last instance it be- 
comes an emergency case. 

The operations employed in the treatment of nephrolithiasis are: Pyelot- 
omy, iiephrotomy, primary nephrectomy, secondary nephrectomy and ureter- 
otomy. In any case of nephrolithiasis, Avhetlier symptoms arc present or not, 
the diagnosis having been made, the stone should be removed. Tliis applies to 
both aseptic and septic cases. In clean cas(?s with the clinical diagnosis of 
stone, not confirmed by X-ray, in which other renal conditions have been ex- 
cluded, an exploratory nephrotomy should be jKU’formed. This a])])lies also to 
septic cases, and should not be postponed in case the patient is losing weight and 
strength. 

In patients suffering from nephrolithiasis, we may say that if the function 
of the diseased kidney is fair, as shown by examinations of specimens of urine 
obtained by ureteral catheterization, the operation should be nei)lirotoniy ; but 
in case the two speciniens show that the function of the disc'ased kidinw is 
very much impaircHl and that the organ is a pus sac of no valiu? and injuring 
the health of the individual, a nephrectomy should be ])erformed, ]n’ovid(;d that 
the other kidney has sulliciont functionating nujal tissue to exende urine of the 
r(i(piired amount and character. When there is a (jiiestion of doubt bc'fore 
the o])eration is performed, whether nephrectomy or iK^phrotomy should bo 
done, it is advisable to obtain the patient’s permission to do whichever is con- 
sidered better after cutting down upon and (ixamining the organ. Sometimes 
wo operate to do a nephrotomy and find that the kidney is so damaged that it 
should be removed, and that the patient’s condition is such that a nephrectomy 
could easily he borm^; but we do not feel justified in removing the organ after 
having told the patient that the o])eration was to be a m^plirotomy. It is bet- 
ter, then, having obtained the patient’s cons(*nt to do Avhat secuns to us to be 
advisable, to remove the kidiuw if, upon examining it, we find that it is simply 
a ])us sac. In such a case, if a nephrotomy w(*re perfornuHl it would be ex- 
tremely (lifKcult for the wound to heal afterwards, and a urinary or suppura- 
tive sinus from the kidney would remain that would injure the patient's health 
and reduce the n^sistance to such a degree that a secondary nephrc^ctomy would 
not be so well borne. 

After the kidney has been delivered, it should be examined by holding it in 
one hand and palpating it carefully with the fingers of the other over its entire 
surface. The ureter should then be palpated and the forefinger pushed up 
along the ureter, invaginating into the hiluin with the object of j)alpating the 
calices. 

In some cases, it is advisable to perform pyclotorny, that is, to make a small 
ineision in the j)osterior wall of the pelvis parallel with the course of the uret(;r, 
in order that the calices may be palpated and a Stone, however small, detected. 
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Very little hemorrhage attends sneh an operation, and a small stone, if present, 
can easily be withdrawn by forceps. 

Needling the kidney is of no value and has never given me any residts. This 
is especially unsatisfactory in cases of pyonephrosis with retention of pus. 

. Sometimes areas of induration are f(dt in a kidney that closely resemble 
stone, hut which prove on o])eniug the kidney to he only dense nodules of 
tissue. 

As])iration is of value in pyonephrotic and hydronephrotic kidneys, espe- 
cially if the ileo-costal s])ace is small, as, after having emj)tied the sac, it is 
easier to deliver the ki<luey and tlu^ organ can also be numi thoroughly pal- 
pated. it is also of value in case a ne])hrectomy is coutemjdatcd, as it is much 
easier to ligate the i)edicle after withdrawing the retained j)us and urine frt)in 
the kidn(\v. 

If aspiration is performed in these cases, it is well to connect the end of 
the cannula with a soft-rul)h(*r tnlx^ and allow the ])us to esca])e into a vessel out- 
side of the op(»rative field. The cavity (*an tlum he washed out with an anti- 
septic solution after its contents have been withdrawn. 

This method of visual examination ami ])al])ation of th(» kidney after its 
delivery, together with the urinary analysis already made', will give us a fair 
idea of whether the kidney is tohn’ably healthy or extrenudy disoas(‘d. 

Aspiration of tlu» kidney do(‘s not interfen* with any operation that we may 
be called upon t<» perform later. 

NoplirotomiJ , imdsing the kidmw through the parf‘nchyma into its prdvis is, 
of course*, the* op(»ration par r.rrriintrr for the removal of stone or for inspect- 
ing the interior of the* kidney, and 1 have operated thirty-one cases by this 
method. The hemorrhage is oft(*u (piitc* ])rofus(% thus preventing the operator 
from insj)(*(*ting, as clearly as lu* would like, the pelvis and (*alic(*s, notwith- 
standing the fa('t that the vessels of the pedicle are com])ressed by an assistant 
with his fingers, by padded clamps or by a rubber baud. 

After a neplirotoiiiy in clean cas(*s, I hav(»closc*d tlu* kidney and the abdomi- 
nal wall as well, without drainage, and the re(*ovt*i*y has b(*en satisfactory. It 
may be well to say, however, that recovery from o])eration is not always assured 
even in an asej)tic case, and I well remember one* case which I considered very 
promising in which the {)atient died very quickly. I t was that of a young man, 
tall and athletic, on whom T operated some years ago and closed the external 
wound after removing the stone and suturing the kidiaw, but the patient died 
of uremia and se])sis in two days, notwithstanding the fact that the wound was 
fully oj)enod and drained on the following morning as soon as serious symptoms 
appeared. 

In a clean case of nephrotomy, the ki<lney should be closed and a wick or 
cigarette drain should always be left in the wound from the convexity of the 
kidney and allowed to remain for twenty-four hours, when it can be removed if 
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there is no urinary leakage; but in ease the urine is leaking away, the drain 
should remain in for a longer period. 

In (rases which are apj)arently clean, but in whose urine pus has been found 
by the niicros(rope, the kidney should be draiiuid by a tube in its pedvis after 
nephrotomy. 

When a stone is removed from a movabki kidn(*y, as occasionally happens, 
the kidney should be fixed to the abdominal wall after nephrotomy has been per- 
formed. 

In cases of pyelitis, pyclo-nephritis or pyonephn^sis, tlurre may b(j a purulent 
discharge from the kidiu^y through a sinus in the loin for scrveral wereks, or per- 
haps several months, unless further operra I ion is nrsorled lo. In favorable cases, 
thive W(*(*ks may Ixi spoken of as the axm-age linu‘ for a sinus to close, whelher 
it 1)0 urinary, ])urul(‘nt or both. SoiiKitinu^s a sinus will close and llu^ patient 
will have an (dcivation of temperature, showing that ])us has accninulated outside 
oi the kidii(*y, in which case it will be ncM*essary to reopen the wound. It is, 
thendore, iin])()rtaiit to ])ut a drainage tube doxvn to lh(‘ organ, and not to insert 
it between the skin and the niuscnlar walls. In one (*ase, a perinephritic abscess 
dev(dop(Ml, the pus burrowing along the under and forming a tumor in the groin, 
Avhil(‘ in another it hurrowcid dowji Ixdow Poupart’s ligament and had to bo 
opeiK'd in the thigh. 

A ne])hrotoniy does not always nn’oal the stoiu*. In one case, afhu’ opening 
the kidii(\v, carcd’ully examining the ])elvis and exploring it with a probe, I 
drained the organ and lreat(‘d it as usual ; hut as the patient (.‘ontinued to run a 
septic teinp(*ratur(‘ and was losing ground, 1 p(U*formed nephrecdomy and dis- 
covenxl a calculus hidden behind a dense harrier of thick fibrous tissue, in a 
s))acc coinuxding both with the renal p(*lvis and the p(*j*irenal space by sinuses. 
The ])elvis had b(*en ])al])ated and ])rob(‘d, without success, before its removal, 
but aft(*rwards by bending the iirobe in a c(n*tain dir(»ction it could be passed 
into the j)o('k(‘t where the calculus was conc(»aled and from there into the renal 
]x*lvis. Fig. JIOS shows the stone lying in a jxnich surrounded by a (huisc mass 
of fibrous tissue held to one side by a hook. 

Ne])hrostomy, that is, a n(‘])hrotoiny plus the fasteming of the walls of the 
incisf'd kidnc'V to those of the abdominal incision is sonudim(\^ more satisfac*- 
tory, as the organ caii hv bett(»r drained and the dn'ssing of the renal pelvis 
is ('asier than when the orgaji slips up under tlx* ribs as it usually (hms after 
nephrotomy. In ten ])er (*ent of the cas(‘s o]KU*ated on, T eni|)loyed this method. 
While drainage is better during the after treatment by this means, the kidney 
remains lower down than normal after the operation and later on the ureteral 
drainage into the bladder may not be so go(xl as if the organ had been drained 
from its normal ])osition. 

NephrccUmy or nnnoval of the kidney, can ho performed in cases of pyelo- 
nephritis with numerous al)s(‘esses, or in cases of ])yonophrosis in which the 
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organ is niorely a pns sac containing stones, or when it is but a mass of 
sclerosed tissue. 1 performed nepliroctoniy in twenty-one per cent of the 
cases. 

Secondary nephrectomy is the same as primary nephrectomy unless there 
are very dense adhesions present, which is often the case if the operation is 
delayed too long after the nephrotomy. A source of danger in pus cases is 
the tearing of the peritoneum and infection of its cavity. I have unfortunately 
torn through the jieritoiieum on three occasions, in two of which I sewed up 
the membrane again, and in the other w’alled it off with a piece of gauze. In 
none of the cases did peritonitis occur. 



■Tig. 308. — A Calculus Concealed in the TiircK Mass of Fibrous Tissue Held Open by tiii 
Hook not Detected by Nephrotomy. The kidney was in a state of pyonephrosis. (Author'i 
case.) 


Subcapsular neplirectoniy is a safer ojieration in cases in which both the 
capsula propria and tlie fatty capsule are thickened and adherent and the leaflets 
of the perirenal fascia are also thickened ; for it is comparatively easy to remove 
these combined capsules from the kidney, whereas to separate them from 
one another often causes a considerable prolongation of the operalion, and in- 
duces .shock. T know that many patients who are in a w^^akened condition die 
from the extra exposure to which they are subjected when the usual nephrectomy 
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is performed, whose lives might have been saved had a subcapsular, operation 
been performed. 

Partial nephrextomy is generally a dangerous operation and one that I have 
performed but once. In this case, a renal ealc inus had caused a pyonephrosis 
with a destruction of the kidney; an abscess of 
the organ developed, broke and discharged out- 
side of the kidney, causing a perinephritic ab- 
scess. The stone escaped with the pus and was 
found lying outside of the kidney. In this case, 
the kidney was practically destroyed and I at- 
tempted to remove it, but found the adhesions to 
the surrounding tissues so dense anteriorly and 
along the pedicle, that I was afraid to remove 
tl:e entire organ lest I tear the vena cava. I ac- 
cordingly removed half of it. The kidney Avas 
so fibrous that scarcely any blood Avas lost dur- 
ing the operation. Fig. 309 shows a stone that 
was discharged from the kidney into the renal 
fossa Avhen a kidney abscess discharged through 
its capsule, giving rise to a peri nephritic’ abscess. 

The half of the kidney removed Avas a mass of fibrous tissue. Th(i piece re- 
maining Avas evidently nonfunctionating, as no permanent urinary sinus 
remained in the loin. 

The local treatment of the patient after the operation depends upon the 
oi)eration performed and the existing conditions. In a case of nephrectomy 
in which a large pyon(?phroli(i kidney has been removed Avithout any infection 
entering the renal fossa, the Avouiid can Ixj closed and the patient needs no 
further local treatment unless some complication d(n’elo])s. But avIkui a nephrec- 
tomy immediately follow^'s a nephrotomy, or in the case* of a secondary nephrec- 
tomy, a cigarette drain should be passed doAAui to the ])edicle of the stump, as 
the Avound has probably been infected by the leakage of pus during the nephrot- 
omy operation. 

Temperature and Pulse . — After operation, the temperature and ])ulse range 
as folloAvs: On the daj of operation, the temperature ranges from 98.6® to 
too® F. and the pulse from 90 to 140; the temperature ranges from 98.6® to 
99® F. in a mild case, and 100® F. or more in one with more severe symptoms. 

On the first day after the operation, the temperature in mild cases ranges 
froTji 98.2® to 100® F. ; in others from 100® to 102° F. The pulse in mild 
cases ranges from 90 to 106 ; in others from 100 to 130. 

On the second day, after the operation, the temperature in mild cases Avas 
from 99® to 100® F. ; in others from 100® to 102® F. The pulse in mild cases 
was from 85 to 100 ; in others from 100 to 130, 



ri«. 309. — A Renal Calculus that 
Was Dischaiused through tiib 
Wall of the Kidney, Giving 
Rise to a Perinephritic Ab- 
scess. (Author’s cast*.) 




520 . NEPHROLITHUSig^^ 

t ■ 

On the third day, the temperature in mild cases was from 98.6° to 09.2° F. ; 
in others from 103° to 10()° F., usually fatal. The pulse in mild cases was 
from 80 to 100; in others from 100 to 130 or even 160, usually fatal. 

In .favorable cases, the temperature and pulse become normal in from four 
to six days ; lirst of all ill clean nephrotomy cases, next in primary nephrectomy 
cases in which the kidney is dcdivered Avithout being opmied. (.^ases of extensive 
pyelo-iiephritis and ]iyon(^phrosis are apt to run a long febrile course after ne- 
phrotomy and sometini(?s do not reach normal for several weeks. The course 
after secondary nejdirectomy is indefinite, frequently requiring two weeks or 
more for the reestablishnunit of normal pulse and temperature. 

A temperature of 101° F. and a pulse of 130 on the second or third day 
after an ojieration, whether it be nejihrotomy or nephrectomy, is a very dan- 
gerous symptom. A slight tein])eraturc after nciihrotomy points to a slow 
absorption of pus Avhile the walls of the opening down to the kidney are closing 
together to form a sinus. In case the temperature continues to go uj) slowly to- 
gether Avitli sweating, and perhaps chills, we must think of a gemvral sepsis. If, 
on the other hand, the temperature goes up suddenly and the drainage is found 
to be insufficient, it Avould point to a local accumulation of pus in the region 
of the kidney. 

The treatment of these oases is as follows: In the first instance, Avhile the 
drainage tube is in the kidney, the renal pelvis should be waslu'd out daily with 
a 1 : 4,000 solution of nitrate of silv(»r, and later, when the lube is in the sinus 
leading down to the kidney, this opening should be irrigated twice a day Avilh 
1 : 2,000 solution of bichlorid. In case of an abscess formation due to reten- 
tion of pus in the wound, usually about the kidney, it is opened by blunt dis- 
section, Avith the finger or otherwise, and afterwards washed out with jieroxid 
of hydrogen. In case of a general sepsis, a thorough local examination is made, 
any pus pock(4s found are oj)ened and the Avhole of the operative area is then 
AA’ashcd out twice daily Avith peroxid of hydrogen. The patient is treated in- 
ternally Avith small doses of quinin three times a day, and Avhisky from a half 
to one ounce as often as indicated. If the patient does not improve in this way, 
the kidney should be removed by a secondary nephrectomy. 

Urine after Operation, — After a nephrotomy, blood is Avoided in the urine 
for from one to ten days. The urine A’’oided A^aries in amount. Usually on the 
first day after the operation one ])int is Avoided and on the second day after from 
one to one and one half pints or more, dependent upon the amount of Avater 
taken and the activity of the kidneys. 

After a nephrotomy, there are always changes in the urinary balance, 4;hat 
is, the amount of urine Avoided and the amount leaking aAvay from the renal 
pelvis through a rubber drainage tube into a bottle by the bedside. In order 
to observe this carefully, a chart can be kept, showing the gain on one side and 
the loss on the other. 
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’Table Shoiinnfj Chauf/cs in the Amount of Urine in Ounces Corning from the 
Kidneys Voided after Nephrotomy 


First 24 I fours 


Second 24 Hours 

Third 24 Hours 

Voided 

24 

28 

34 

Drained 

18 

10 

13 

Fourth 24 Ifourn 


Fifth 24 Hours 

Sixth 24 Hours 

Voided 

37 

40 

44 

Drained 

11 

9 

8 


ticvcnlh 2A Hours 

Voided 47 

Drained S 

In ease tlie ainounl of drainage diininisli(‘s lo a e(*rtain degree and tluni 
sto])s and rcMiiains at about lliat figure for some time, tla^ deerease will l)e again 
observ(Ml after inserting a nr(‘teral eatliebn* a demeurc. 

Sinuses and fistulas liave l)e(‘n observed, after both nephrectomies and ne- 
phrotomies. In iK'pbrectomy, a suppurating sinus may remain until the ligature 
has become eitlnu’ absorl)e<l or thrown off. After nephrolilhotomy, fistulas are 
said to follow in six ptnvcent of cases lasting for varying periods — weeks, months 
or years. Such a jun’ceiitagc corresponds in the cases I have operated upon. 

MorialHy, — In fatal cases following neidirotomy, the i)atieiits usually die 
of asthenia, s(»psis or uremia. After a secondary ne])hreetomy is performed as 
well as in primary ne])hrectomy, they may die on the table from hemorrhage; 
or on the same day from shock ; after a few days from anuria ; or later from 
uremia or asthenia. 

One clean cas(? already mentioned, operated uj)on by nephrotomy, in which 
the renal ])elvis was in good condition and the involved kidney but little dis- 
eased, died in sixty hours after the operation, of uremia and sepsis. I had 
c1os(h1 the wound in this patient without drainage, but on the following day, 
when his temi)eratnre went np, I opened it again, washed it out and inserted 
drainage, although no pus was present. In most of the fatal (*ases of nephrot- 
omy under my observation, th(»re was a pyelo-iu^jdiritis or pyonejdirosis in the 
diseased organ and a nephritis in the other kidney as well. In nephrectomy, 
the deaths Avere usually due to anuria when occurring shortly after the opera- 
tion, to sepsis when the period was somewhat longer and to uremia when the 
deaths occurred still later. All my nephrectomies Avere performed on patients 
with sceptic kidneys. 

Results of Operations, — My own results have becui 10 ])er cent mortality in 
nephrotomies and oO per cent in nephrectomies; mortality in partial nephrec- 
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toiny, none; in nephrostomy, none. Nearly all my operations have been in 
pus cases, aseptic cases having been exceptionally rare. 

Tlie results vary greatly according to the jjresence or absence of septic com- 
plications in the kidney, thus: (1) In aseptic cases the mortality after nephrot- 
omy was less than 4 per cent; (2) in septic the mortality after nephrotomy 
was 20 x)er cent, hut has been as low as 10 per cent; (3) in septic cases (a) 
primary nephrectomy gave a mortality of 33 per cent, which of late has been 
reduced to 20 per cent, (b) secondary nephrectomy gave 23 per cent mortality. 

In a number of cases of nephrolithiasis, a perinephritic abscess is present 
when we first see the patient. In these cases, there is often a large amount of 
pus, distorting the tissues, pushing the kidney out of place and preventing us 
from examining it thoroughly. In all such cases, having made an incision, 
evacuated the ])us and washed out the cavity, the surgeon should insert a finger 
and explore the cavity. 

Sometimes the kidney can easily be brought to view, the opening explored 
with the finger, or a nephrotomy ])erformed at the time, thus allowing better 
drainage. If, however, it is difficult to examine the kidney int(*lligently at this 
time, the drainage should simply be extrarenal, the? drainage tube being inserted 
in the most dependent ])art of the abscess cavity. Then, after a few days, 
ne])hrotomy can b(‘ performed. 

A few years ago, 1 occasionally used to do a nephrotomy in such cases at 
the time of evacuating the abscess. 

(■ases of calculous kidney giving rise to ])erinephritic abscess are usually 
those in whicli tli(‘ su])puration has destroy(*d the parenchyma as far as the 
ca])sula ])ropria, which it has stretched and thinned to such a degree that it 
bursts easily. 1'he ]ms esca])es into the perinephritic tissue, whereas the stone 
remains in tln^ kidney. In one case, a sharj)-j)ointed calculus was found pro- 
truding thr(»e (piartcu's of an inch b(\yond tin* surface of the kidney. A nc])hrot- 
omy was ])erformed, the stone was pulled out of the kidney through tlic incision 
and the remainder of the kidmw explored ( Fig. 21K)). In another case, that 
has already been mentioned under Partial Nephrectomy, the stone had been 
discharged with the pus in the abscess cavity and lay outside of the kidney 
(Fig. 300). 

Calculous Anuria. — When anuria accompanied by pain suddenly develops 
in a case of nephrolithiasis due to ureteral obstruction by a calculus, an anti- 
spasmodic should be given, as morphin and atropin hypodermically, and a mix- 
ture containing 15 grains of acetate of potash and 15 minus spts. etheris 
nitrosi, every two hours, to see if the ureter can be flushed and the obstruction 
removed. While this process of flushing is under way, it is well to cystoscope 
the patient and to attempt to catheterize the ureters in order to locate the 
obstruction. Sometimes the ureteral catheter will prove valuable by encoun- 
tering a calculus and pushing it back into the pelvis or by controlling a ure- 
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teral spasm. Where this procedure fails, however, and we have satisfied oiir- 
selves concerning the condition of the kidneys and ureters, it is not advisable 
to wait until uremic phenomena develop, if they have not already done so, be- 
fore operating, as we know that uremia will set in unless the obstruction is 
removed and that the operation is usually very effective. The metliod of choice 
is nephrotomy, which is readily performed and promptly beneficial through 
bleeding and removing renal and ureteral tension. The stone or stones may be 
removed, if met with, by the finger introduc(‘d into the renal pelvis or the 
upper urettjr. A prolonged search, however, is not advisable, for the reason 
that anesthesia is always dangerous in these ])atients whose kidneys have al- 
ready ceased to functionate. It is sufficiemt, thend'ore, to ])ass the catheter 
down the ureter in the hope of freeing tlui obstruction from above. The pres- 
sure having been removed by the ncj)hrotomy, the ureteral s])asm ceases and 
the stone may pass down into the bladder, and if not, an o])erati()n for its re- 
moval can be performed later. These kidmws are usually very much distended 
and the gush of blood and urine after the incision is very abundant. I have 
oi)erated in such a case five days after anuria had s(d in and when there was no 
pain and almost no symptom of uremia, 'fhe other kidney is usually in- 
capacitated. 

The unilateral location of the colics, tenderiKiss on pressun*, increase in size 
of the kidney and ureteral catheterization will serve to indicate the side to be 
o|)erated on. Where obstruct ion has been fouml on both sides, a double neidirot- 
omy may be perfornuMl, or, in case this is forbiddem by the general condition 
of the patient, the iiudsion is best made in th(‘ side which has been last alfecterl. 

There are ])rol)ably many ])eo])le who consider lluMuselves healthy and yet 
have but one functionating kidney, the other having b(‘en destroyed through a 
blocking of th(» ureter by calculus or a tuberculous infiltration years before; or 
through a su])])uralive ])rocess that has destroyed the panmehyma. A kidney 
can have b(H*n tlu? seat of a small calculus that gave ris(^ to su])])uration and was 
then ])assed down the ureter and void(*d in the urine; after which the suppura- 
tiv(^ process can have continued until the kidney has be(m d(*str(\ved, or the stone 
may have remained in the kidney ami tin* organ b(*en destroy(‘d through sup- 
puration. The former (?xj)lanation schuiis iin])robable and yet 1 believe it can 
occur and will quote a case to strengthen my belief. The latter T know can 
occur. 

Illustkativk Cask. — The patient, a contractor, forty-eight years of age, 
had not passed urine, for five days, and a catheter passed into his bladder 
twice daily had failed to find any fluid there. Five years prior to this time, he 
had suffered from very severe pain in the right side, lasting for some time and 
accom]>anied by fever; he then passed two calculi, after which he felt perfectly 
well and had considered himself so up to his present illness. When the pa- 
tient came under observation, there were no uremic symptoms except slight 
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drowsiness; he had a slight cough and a few sonorous rales. Pain had been 
present during the first two days of the attack, but had disax^peared. Cystoscopy 
was performed and no urine was found in the bladder. No urine escaped on 
introduction of a catheter into the i)elvis of the right kidney; the left ureter 
was obstructed just above the bladder wall. 

TreatmenL — Left nephrotomy with drainage. Two days later the patient 
began to pass urine by the urethra. The ureters were again catheterized, and the 
right side was still found to be free, but no urine came away. The left side was 
now unobstructed, the stone having been j)assed out, and the kidney was drain- 
ing again through the ureter into the bladder. 
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TUBERCULOSIS OF THE KIDNEY 

Historical Data. — licforcru'c^s to strninon.s and serofidous kidmy occur in 
curly medical literature, and ^lalpiglii is known to have devoted considerable 
tiiiKj to the study of the suppurative processes caused by this condition. The 
actual history of renal tuberculosis, however, is intimately connect(;d with the ad- 
vancing knowledge of tuberculosis in general, and is therefore* relatively brief. 
Kl(‘bs, in 18S7, was the iirst to find bactenda constantly pr(‘S(‘nt in tuberculous 
tissue, which produced similar lesions when iiH)culat(*d into animals. Five 
years later, the sp(?cilic microcirganism, the tub(‘r(*l(* bacillus, was discovered by 
Koch. This discovery was followinl almost immediately by the* (huuonstration 
of the bacillus in the urine by (Vdinheim. 

Idle work of Koch and (^)hnheim, toge^ther with oth(*r advaiu’cs in surgical 
pathology, have enabled us to gain a ch*ar insight into the* nature of renal tuber- 
culosis, not only from clinical observation hack(*d by postmorl(Mn fiudiugs, but 
also through the experience gaine<l by operating at various stag(‘s of the dis(*ase. 

Tuberculosis of the genito-urinary organs is always sei'ondary to tin* dis- 
ease (‘ls(*where, as in the glands, bones or lungs. A primary focus of tuber- 
culosis is said to occur occasionally in the ki<lney: that is, befon* any other 
organ or tissue is invad(»d. Such cases are, howev(*r, so open to (piestion that it 
is better for us to cousid(?r tuberculosis of the genito-urinary tract as a sec- 
ondary manifestation to a condition elsewhere in the body. ThenvlVu’e, when 
I use tlu^ exj)ression ‘‘ |)rimary tuberculosis of tlu^ kidmw,” 1 mean that the 
disease is present in oiu? kidney and not as yet in th(^ otheu*. It occurs pri- 
marily in one kidney in about fifty ])er cinit of cas(*s. If, however, w(* use the 
Avonl primarily ” in the kidney, we will mean before it occurs idsewheri* in 
the body. 

Tub(u*culosis occurs in the kidney more frequently than in any other organ 
of the genito-urinary tract; in fact, about as often as in all the other organs 
put togc^ther. According to Walker, in a series of 27J) eas(\s, the part of the 
genito-urinary tract invaded first was the kidney in 184 cas(*s, tlu* epididymis 
in 80, the jirostate in 8, the Fallopian tube in 8, the seminal vtisicles in 2 and 
the utcriis in 1 case. 

It would appear from these observations that tuberculosis of the bladder 
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is never a primary disease of the genito-iirinary tract, but that it is usually 
secondary to that of the kidney or epididymis ; in the first instance descending 
along the ureter, and in the second invading the bladder through the prostate. 
Halle and Motz, in one hundred of their own cases, found several in which 
tuberculosis Avas present in the renal pelvis and ureter together with an involve- 
ment of the kidney on that side and not of the bladder. 

Tuberculosis of the kidney is of two forms: Tlie acute or miliary, Avhich is 
a part of the general constitutional disease, and the chronic form, in which 
there is a chees}" and suppurative degeneration of tlie organ, such as we are 
accustomed to see surgically. 

Tuberculosis of the ureter is always secondary to that of the kidney and not 
to that of the bladder. 

The most common age at which tuberculosis of the kidney occTirs is be- 
tween twenly and thirty. In autojjsies performed at the Pathological Institute at 
Prague on adult consumptives, 5.0 ]hu* cent were found to have renal tuberculosis. 
Children are much moj’c^ frequently attacked than was formerly supi)osed and 
in 315 cases of tuberculosis 15.7 p(‘r cent bad renal involvement. The miliary 
form is more frequent in children and the chronic or caseous form in adults 
(Ivilliet and Barthez). Eight per cent of my cases were in patients fourteen 
years of ago or younger. Idiis is rather a larg(‘ ])erc(*ntag(i in a {)ractice in 
.which nearly all the 2)ationts were adults. 

Begarding the sex, authorities differ as h> whether women or men are more 
frequently affccUKl. I'he latest statistics show that it is morci (*ommon in 
women. Jt is more frecpient on the right side. In cases that I have studied, 
54: per cent occurred on tlie right side, 28 jier c(mt on the left and 18 per cent 
on both sides. 

Etiology. — The predisposing causes of tuberculosis are, first: A weakened 
condition of the system, which diminishes the resistance; and second, a con- 
dition of the kidney favoring iiifeclion, such as a congestion from traumatism 
or other causes, irritating jiroducts in the urine, renal stasis, inflammation of 
the kidney, renal calculus or undue mobility of the organ. Tuberculosis in the 
family also renders the patient more susceptible to tuberculosis in general or 
the kidney in particular. A tuberculous family history was common in my 
cases. 

The active cause is the entrance of the tubercle bacillus into tlie organ. It 
is said that tubercle bacilli can pass through a normal kidney, bladder and 
urethra without giving rise to urinary tuberculosis, but that when the germ 
finds the proper conditions, such as have been mentioned under predisposing 
causes, it will remain there and infect the organ. 

It has been shown that the tubercle bacillus can reach the urine through the 
hematogenous , and lymi>hogenous route, or that it can pass upward from the 
bladder. It is probable, however, that in nearly all cases the bacilli reach the 
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kidney through the general circulation, and but rarely by the way of the ureter 
or the lymphatic channels. The ascending theory of infection does not appeal 
to me, as it is highly improbable that bacilli often work their way upwai’d 
against the descending current of urine, and I believe that such infection can 
take place only when certain rare conditions are ])reseiit. 

In regard to the occurrence of primary tuberculosis, some observers state 
that primary tuberculosis frccpiently occurs in one kidney; others claim that 
tuberculosis is never primary in the kidney, but always s(H*oiidary to that in 
some other part of the body. Sueli statements are difficult (o und(*rsland. It 
is safer to say that tuberculosis never occurs in one kidney ])rimarily, that is, 
before it docs in any other organ or tissue. This is (‘orrohorated by many, 
who say that tliere arc only five cases of primary unilateral tul)erculosis of the 
kidney on record in which the autopsy showed no other tubercular lesion in 
the body, and th(^sc are questionable. 

It, therefore, seems to me that in a clinical consideration of the subject we 
can sum up these various statements by saying that tulxu-cJe bacilli, from what- 
evciT source, passing through the renal circulation, by th(» blood or by the 
lymphatics, may infect a congested kidney with tuberculosis; that the infection 
usually takes place in one kidney before it does in the other and that the oth(*r 
kidney will jirobably not be involved if the diseased one is removed at a sulli- 
ciently early date. 

As we liave already stated, tuberculosis occurs in one kidney in about 
fifty ]x*r cent of the cases, and wc generally find it confined to one kidney in 
that percentage of cases presenting themselves for Ireatuum!:. Such an opinion 
is based princii)ally on clinical findings and many surgeons claim a higher per- 
centage of unilateral tubei'culosis ; but it must be remembered that we cannot 
always tell whether the second kidney is clinically in\'olv(*d or not, as, during* 
the stage of invasion and development, tubercle bacilli are extremely hard to 
find in the urine, Avhich contains but few pathological ])roducts of the disease. 
On the other hand, the postmortem examination in renal tuberculosis shows a 
smaller j)ercentage of unilateral disease, but here we must consider the fact 
that in such cases the disease is much more advanced than when the surgeon 
makes his (dinical examination. 

Secondary suppurative processes in tuberculous kidney are due to infection 
with pyogenic germs, usually the Staphylococcus aureus, the colon bacdllus or 
the. streptococcus. The colon bacillus may enter the kidney througli the circu- 
lation, or it may ascend from the bladder or may migrate to the kidney from 
tlie colon ; wluireas the other two enter cither through the circulation or accom- 
pany a mixed infection from below ui)ward. 

Pathology. — The two types of tuberculosis of the kidney are the miliary 
and the caseating. The miliary form occurs particularly in a general tuber- 
culosis and is characterized by the presence of miliary tubercles scattered 
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throughout the tissue of the organ, often near the surface beneath the capsiile, 
so tlmt they may be seen on insjiection l)efore the kidney is cut open. On sec- 
tion, they are often found present in the cortex -of tlu; kidney in the shape of 
small whitish or yellow spots. 



Fk5. 310.— Clusters of Tuheroles on the Outside of the Kidney. I'tiuy npiiptir to bo of ttie 
miliary tj^pe, yet the author has in his collfction immorous kidneys with sueli lesions seen under 
the capsule which have cavities in their interior three quarters of an inch in diameter. (From 
Van Bergman.) 



Fi«. .311. — The Same Kidney as in Fki. 310, Shown in Section. Note the arrangement of the tuber- 
culous deposits. This is the beginning of an acute tuberculosis. The type is miliary, but the 
result may be great destruction and extcn.sivc cavity formation. (From Van Bergman.) 

The caseating form is characterized by the presence of grayish or yellowish 
cheesy nodules scattered throughout the substance of the kidney which is usually 
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enlarged and sliglitly nodulated. These nodules are filled witli necrosed tissue 
detritus and arc surrounded by interstitial fibrous tissue. TIkj outcoiiie of 
the process of a pure infection with the tubercle bacillus is in cicatrization and 
contraction of tlie scar tissue, sometimes even leading to an occlusion of the 
ureter, the disappearance of the pelvis and d(»struction of the kidiu'y ])aren- 
chyma. Figs. J310 and 311 show clusters of tuberchvs r(*sembling th(‘ miliary 
type. T have frequently removcMl kidiujys, that 1 have iii my colle(*tion, with 
superficial appearance normal in one pole, whereas iii the other pole there 
were cavities an iiudi in diameter. 

When a s(*condary infection occurs, due to the entran(*e of pus-producing 
germs, the caseating nodules enlarge, suppurat(» and discharge into th(» renal 
pelvis (Fig. 312), or occa- 
sionally under th(‘ fibrous 
capsule, in which latter case 
they may break through it 
and give rise to a perine- 
phritic abscess (Fig. 2Ht)). 

The renal ])elvis is sonietim(‘s 
involved simultaneously with 
the kidney, but generally 
later, after inre<*tion has 
tak(‘n place and the tubercu- 
lar cavities hav(* broken into 
the ])elvis; in that case the 
urine will contain tubcu’ch^ 
bacilli and ])ortions of ne- 
crotic tissue. A tubercular 
c a V i ty con t a i n i iig s( )f tened 
matter and ])us, sometiiiujs 
spoken of as a tubercular 
cyst, may break both into the 
renal ]ielvis and through the 
renal capsule, giving rise to 
a renal fistula and perine- 
pliritic abscess. I have seen 
such a condition in a num- 
ber of cases and have been 
able to pass my finger from without the kidney into the pelvis. When the renal 
tissue has been more extensively destroyed, the cavernous areas become more 
marked and are separated by walls of fibrous tissue. (S(K* Fig. 314.) 

The various forms of disease that we see, after a secondary infection by 
pus-producing bacteria has taken place, are abscess of the kidney, pyelo-nephri- 



Fig. 312. — A Case in which the Tuberculous Absces-seh 
Have Broken into the Pelvis, Giving IIise to Pyelo- 
nephritis. (Author’s case.) 




‘530 


TUBERCULOSIS OP THE KIDNEY 

tis and pyonephrosis. Abscess of the kidney shows itself as a circumscribed 
collection of pus and tubereular detritus in the renal parenchyma, usually the 
cortical portion, which may or may not break into the renal pelvis. Pyelone- 
phritis is a condition occurring when the nodules, after infection, soften, liquefy 



Fro. 313. PYELONEPHRITIC KlDNEY 0 InCUKS LoXG, 

Note the pus cavities, esperinlly in the lower pole. (Author’s case.) 


and discharge into the pelvis, leaving a tract leading to a pus cavity. Pyolo- 
neplirosis or pyoiKiplirosis irf a phase of pyelo-ncphritis In which many ahscesscs 
have discliarged into the pelvis, and the kidney parenchyma consists of a num- 
ber of 2)us cavities, discharging into the pelvis, separated from one anotluir liy 
fibrous walls. A thickened or strictured ureter may also give rise to urinary 
and pus retention, wdth a dilated pelvis and destruction of the parenchyma l.y 
prc.ssure and suppuration, constituting another form of pyonephrosis. l"r';s. 
8P3 and 314 are two kidneys from the same patient. Fig. 313 is a jiyelo- 
nephritic kidney and Fig. 314 is a i^yoncphrotie kidney. 

A ureter may be occluded by a tuberculous thickening of its walls, in wliich 
cas(^ there is usually a dilatation behind it ; or, if the process is more complete, 
it may be converted into a fibrous cord. If such a change takes place, the cor- 
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responding, tnbercnlons kidney may develop, in consequence of ureteral occln- 
sion, a pyonephrosis depending in size upon whether the occlusion has taken 
place rapidly or slowly. Fig. 315 is a specimen remov(?d at autopsy from an 
inoperable case of urinary tuberculosis on my service at the Columbus lIos])ital. 
The tuberculous process had entirely occluded the right ureter, giving* rise to 
an atrophic kidney, whereas, on the left side, it hut ])arlially occluded the ure- 
ter, (?ausing pyonephrosis and renal enlargement. 

The appearance of the tw’o kidneys in this form of tuberculosis may differ 
greatly macroscopically, as in the same case we may have tlui following condi- 
tions: One kidney healthy, the other larger or smalhu* than normal, in any stag(i 
of involvement or d(^gen(?ration. If both kidneys are involved, one may be in- 



Fio. 314. — ^Pyonbphrotic Kidney 7 Inches Long. Note the larRe cavities in all parts of the organ 
separated by septae; also the thickened pelvis and ureter. (Author’s case.) 


fected with the tubercle bacillus alone and the other by lH:)th tubercle bacilli 
and the germs of suppuration (mixed infection) ; in other words, one side 
may be undergoing a nonsuppurative, caseous degeneration and the other kid- 
/ney both a caseating and suppurative process. 
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One kidney may be in a state of pyelo-ncpliritis and the other in a state of 
pyonephrosis. TTsiially, if both sides are involved with a mixed infection, it is 
a pyelo-nephritis. In ease of a pyonephrosis on one side and a pyelo-nej)hritis 
on the other side, the pyonejilin^sis is nsiially a slower process, less acute, with 



Fio. 315. — A C^AHK OF Urinary Tijbkr<!itlo»ih fm'OLViNr. Hoth Ureteuh and Both Kidneys. On 
the rii;ht side the ureter hcjeaino raphlly impcrforjito, clue tc) :i .stricdun? uejir the kidney and to a 
tubereulous thickc.>ninf^ nc?ar the bladder, with a conseciucjiit atrophy of t)»e corre.spoudinK kidney; 
size 3^ inehc?H. On the left side, the oeelusion of the uretcT was slow and ineoniplete, resulting in 
a large, tliickencd kidney with pyonephrosis; size 7 inehc*s. (Author’s case.) 

ureteral thickening; the kidney itself is larger than the pyelo-nephritie kidney 
on the otlier side, whicli is more acutely inflamed. In tla? case of pyoncidirosis 
of both sides, one organ is usually larger than the other and this is tlie kidney 
whose ureter is not so much tliickeued by the tubereulous process. (See Fig. 
315 .) 

A tuberculous kidney may be in any condition from being the sinit of a 
single small nodule to such (‘xtensive degeneration that the functionating tissue 
of the organ is entirely destroyed, only a fibrous tissue mass or a shell remain- 
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ing (Fig. 316). Both kidneys may be in the first-named condition without 
giving rise to clinical symptoms; wliereas siicli a grave change as the one re- 
ferred to in the scicond instance, occurring in hnt one organ, would he inconi- 
])atihle with life, nul(!ss the other kidney was ])erfectly healtliy. 

These changes in size, shai)e and aj)pearaiice of tlie kidneys <lepend n])on 
the rapidity or slowness of the process, the amount of thickening or stri(;ture 
formation in the iirehjrs, the presem^e of areas of che(»sy degeneration or of 
abscesses, the amount of kidney tissue that has beem destroyed, the presence* of 
single or inix(*d infection and the variety of inixe^d infection. 

Various lesions inay Ik* found associated with those of renal tuberculosis, 
as calculi or neoplasnis ; the p(*rinephrilic tissue may be the seat of scl(;rotic, 



Fia. 310. — Tuberculous Kidney in which the Functionatini; Renal Tissue IIa.s Been Entihel 
Destroyed by the Disease. (Author’s collcotion.) 


suppurative or li|Knnatous changes, and the lymph nod(»s of the hiluui may par- 
ticipates in the lube*rculous j)roe*e*ss. The blaeleler may be the seat e>f tubercu- 
losis before eir after the invasion of the kidney. The male gemital apparatus 
may bei infee*le‘d at the same time; but tuberemlosis of the generative ergans is 
inuedi less common in woinem anel usually locate*d in the tubes when it docs 
occur, whie'li is only about one sixth ns often as in the male. 

Symptoms. — Aemte cases of renal tubt»rcule>sis are eif the miliary type and 
occur in pe*rsons suffering from the* gemeral form erf the* elisea.se, and this is a 
conelitioii which concerns the physician rather than the surgeoiu The form 





534 TUBERCULOSIS OP THE KIDNEY 


of renal tuberculosis that tho surgeon is usually called u]^bn to treat is the 
chronic or cascating variety. It begins insidiously in the majority of cases and 
it is said by some that it may not show itself by any clinical manifestations 
for years, or perha])s never during the lifetime of the patient; while others say 
that an ordinary case will only live three years after its first evidence. I think 
it safe to say that renal tuberculosis- will show symptoms in less than a year 
in nearly every case. Tho symt)tonis may be so sliglit, however, as not to be 
recognized, as, for instance, in cases whore one or two cascating nodules occur 
in one kidney in a patient whose resistance is sufficient to ovcu’come the dis- 
ease; in this case the nodules will become encapsulated and the process arrested.. 

The duration of the disease in the patients coming to me for treatment, 
estimated on the basis of symptoms, had been from four days to four years, 
with an average of fifteen Avecks. 

The symptoms of tuberculous kidney are subjective, objective, general and 
local. The reflex symptoms in this disease may h.^ad one away from the affected 
region to look for the cause in other directions, the same as in nejdirolithiasis ; 
for here avc have also the reno-vesical reflex by Avhich the symptoms are referred 
to the bladder instiMid of to the kidney, and also the reno-renal reflex in which 
the symptoms are referred to tlie healthy or healthier kidney. 


Subjective symptoms 


"Pain in the loin. 

Pain in the bladder. 

J Tenesmus. 

Burning. 

frequency of urination (pollakiuria). 


Objective symptoms 


General symptoms 


Increas(Ml amount of urine (polyuria). 
-< Hematuria. 

Pyuria. 

' Fever. 

Sweating and chills. 

Loss of appetite. 

/Loss of weight and strength. 


Local symptoms ( found 
on examination) 


^ Tumor. 

Abdominal tenderness; muscular rigidity. 

Swelling or suppuration of glands, genitals, bones, 
joints or elsewhere. 

Tlie results of such involvements as pointed out by 
sinuses, scars or deformities. 


Subjective Symptoms. — Pain in the Loin , — In many cases there is no 
Inoal pain. When present, pain in the loin is generally dull in character, al- 
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though it is severe when the process is acute and attended by much congestion. 
After the first stages of tuberculosis of the kidney, when the organ has been 
extensively destroyed, the pain is not so severe as while the inflammation is ' 
more acute and there is consequently more tension in the organ. However, 
during the destructive process, when masses of necrosed tissue are being passed 
down the ureter, a renal colic may take place, leaving the kidney free from 
pain after it has subsided. 

The pain may be in the kidney that is the least involved if the inflammation 
is more acute on that side; or it may be in a healthy kidney if additional work 
is suddenly thrown upon it. This is probably the explanation of what is known 
as the reno-renal reflex. 

The following statistics are from the records of cases that I have had under 
observation. 

i»AiN IX TiiK kidney: Kighty-thrco per cent had pain, seventeen per cent 
had no pain. 

CllAKAeTEU OK KAIN : 

Pain in the loin — more or less steady 4»3 per cent. 

Pain increasing gradually 4 

Pain and muscular rigidity IS ‘‘ 

Double pain \ 

Pain on (»xercise 7 

Kcnal colic 7 ‘‘ 

Total 83 ‘‘ 


Pain in the bladder, that is, in the perineum or supra])ubic region, may be 
the most marked and constant symptom associated with renal tuberculosis' and 
nearly always occurs when the pathological process exists in this viscus. Vesi- 
cal tul)erculosis is very frequent and should always lead us to investigate the 
kidneys, even if there is no jiain or other symptoms in those organs. Twenty- 
live per cent of the cases above referred to had vesical pain. 

Tenesmus is a symptom in almost all cases of reno-vesi(*al tuberculosis in 
which there is bladder pain, as is also burning on urination and frequent 
urination. 

Frequency of urinalion may occur for two reasons, first on account of the 
bladder irritation when the tul)erculous process has invaded it, and secondly 
on acccount of the greater amount of urine which is secreted from the tubercu- 
lous kidney. This frequency is noted during both the day and night and when 
due to vesical tuberculosis is apt to prove very fatiguing, the patient’s sleep in 
certain cases being very much interrupted by the frequent calls to pass urine. 
When frequency occurs in connection with pain and tenderness, it is not due 
to an associated reno-vesical reflex, as was formerly supposed, but to an asso- 



536 


TUBERCULOSIS OF tHE KIDNEY 

ciatcd tuberculous cystitis. The amount of such frequency depends upon 'the 
seat of the tuberculous lesion in the bhiddc^r, being the greater the nearer the 
lesion is to the neck of that organ or to the sphincter muscle. This I proved 
conclusively by cystoscopic examinations. 

Objkctivk Symptoms. — Polyuria is a very common and important syuii>- 
toin. The urine is of low specific gravity and closely resembles that of inter- 
stitial nephritis, being often diagnosticated as such. 

Hematuria is also a frequent symptoin. The blood is generally thoroughly 
mixed with urine, although soiiietinies it is j)assed as ureteral clots, which arc 
long and slender. It often occurs suddenly, without cause, and disa])pears in 
the same way. Tt is not induc(Hj by motion or jarring. Sometimes the hema- 
turia is more constant, there are no ureteral clots, and the blood is more thor- 
oughly mixed with the urine. lk‘sides this, tlu? hematuria is often accomj)anied 
by frequency of urinatiem and tenesmus, in which case it is referable to tulH*r- 
culous lesions in the bladder. Blood in the urine may be the only local syni])- 
tom of renal tuberculosis during tlu^ early stages, before suppuration has l)egnn. 

* This condition in tuberculous kidney is sometimes comjiared to hemo[)tysis in 
the pulmonary form of the dis(*ase. There was a history of hematuria in fifty 
per cent of the cases under observation. 

Pyuria is a frequent sym])tom and does not occur until a secondary infection 
has taken place. This is usually due to the staphylococcus or tlu* colon bacillus, 
or in the more acute cases to tin* streptococcus; generally it is not until pus 
appears that the tubercle bacilli are found. 

Gexerai. Symptoms. — Among the important general sym])toms are loss of 
appetite, strength and weight. The last is very inniortant, as it is often a meas- 
ure of the invasion and rapidity of its progress. 

Fever , — The temperature change of renal tuberculosis may be slight, as 
from normal in the morning to in tlu* evening; or it may run from lOii ' 

to 105'^ F., or any degrees between these tignr(*s, dei)ending upon the, variety 
of the secondary infection. Of my cases, forty-five p(?r cent had a temperature 
before operation varying from 1)8.4"" to 1)1)"" F. in mild cases and from lOO"" to 
105^ F. in serious cases. 

Sireaihifj and chills are signs of secondary infection and the absorption of 
pus after the suppurative processes have begun. In this stage, the loss of 'weight 
and strength^ as well as of appetite, may be very marked. 

Diagnosis. — Kxamtxation. — Palpation of the loin may reveal an enlarge- 
ment of the kidney, abdominal tenderness or muscular rigidity. 

The presence of a tumor in the loin, that is, a palpable kidney, is freqvumt 
during the stag(? of caseation and still more so after secondary infection has 
taken pla(*e and a py(*lo-ncphritis or pyonephrosis has developed. The absencci 
of an appreciable tumor, however, does not argue against the existence of a 
tuberculous kidney, as it may not be outlined owing to muscular rigidity; or 
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in the stage of pyonephrosis it may be so destroyed as to be smaller than a 
normal kidney; or it may be large, but so soft and pliable that it cannot be 
outlined. The kidney shown in Fig. 3i;5 is smaller than its mate, while in 
Fig. 314 the kidiKjy is very large but so soft that it could not be outlined until 
the patient had been anesthetized. 

Tenderness over the kidney is often present and at times extreme. It can 
be best detected by deep jiressure on the kidney between the fingers of one 
Jiand on the abdomen and of the other hand behind, just Ixdow the twelfth rib. 
At times, there is tend(;rness anteriorly on surface palpation, wh(*n the kidney 
is acutely inflamed; in this case, the kidney of that side may not l)e so seriously 
involved as the other organ, but more acutely inflamed. Mnseulnr rifjidUy is 
alsf) often j)resent ovcu’ the kidney on tlui anterior abdominal wall, the same as 
over the appendicular r(‘gioii in case of appendicitis. 

Til sus])e(*ted cas(‘s of renal tuberculosis, tuberculous manilV‘stations of the 
lungs, the glands, the joints or th(‘ genitals are corroborative of its presciKfe ; 
while a history of such involvements in the past, as well as the presence of 
scars, di‘formities or sinuses, is suggestiye. 

Frink. — The urine in tuberculosis of tlu^ ki<lney at times gives no indi- 
cation of the disease to tlu* casual observer until it becouu's jiuruUmt and then, 
if bladder symptoms are jiresent, it may point to a (wstitis rather than to the 
kidney. 

The urine of tuberculosis of tlu? kidney may be divided into three varieties: 
That of the stag(» of invasion, of development and of d(»struction. 

During the period of invasion, the urine r(»siMubl(»s that (d’ renal congestion 
of varying di*gre(*s. It may show albumin, red and white blood cells, renal and 
pelvic e])ithelia, hyaline casts and a variable specific gravity. 

During the stage of developnu'nt, which corresjionds to that of formation 
of tubercular foci and their caseation, together with an increase* of interstitial 
tissue, the urine res(*mbles more that of an interstitial nephritis; that is, a 
larger quantity, of a lower specific gravity, with a trace of albumin, a few hya- 
line casts and renal epithelia. 

. During the stage of destruction, after a secondary infection by ])us-produc- 
ing germs has taken place, the urine resembles that of nephritis jflus pus; that 
is to say, it is light in color, of a low s])ecific gravity and may contain renal 
epitludia, pus, hyaline, granular, epithelial and juis casts and tubercle bacilli. 
As tuberculosis of the kidney is so frequently associated with a similar condi- 
tion of the bladder, pus, blood and vesical epithelia coming from that organ 
may be also added to the general urine. 

The urine sent to the laboratory during the stage of development of renal 
tuberculosis will generally be diagnosticated as that of interstitial ne])hritis; 
or if a cystitis is present, as cystitis and interstitial nejdiritis. No search for the 
tubercle bacilli will be made unless especially reepu^sted. Again in this stage, 
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if a scarcli for tlie tuborcle bacillus be made, it probably will not be found, as 
its demonstration is exceedingly difficult unless the kidney is in the suppurative 
stage. 

AVlieii tlic suppurative stage has sot in,, the diagnosis from the laboratory 
often comes back as cystitis and pyelo-nephritis. It is, therefore, very im- 
portant in sending urine to a nrinologist to accompany it by a short clinical 
history, stating that tuberculosis is susjiected. 

"Tubercle liacIlIL — Notwithstanding the fact tliat there are probably 
tubercle bacilli in the urine, it is extremely difficult to find them in reno-vesical 
tuberculosis. I have seen typical tuberculous ulcers in the bladder, with in- 
volvement of both kidneys, and yet no tubercle bacilli could be found by some 
of the best New York urinologists until several examinations had been made. 
It is very im])ortant to have the tulwTcle bacillus differentiated from the 
smegma bacillus, as it is extremely disheartening after specimens have been 
examined for many days at a considerable expemse to the patient, to have a 
laboratory man say tliat he has found some bacilli closely rescuubling tubercle 
bacilli, but that they may be smegma bacilli. While the morphological dis- 
tiiK'tion between the two is not easy, the identity of the tubercle bacillus can be 
usually established by treating with alcohol a specimen stained with carbol- 
fuchsin. The smegma bacillus becomes decolorized, while the tubercle bacillus 
retains the red stain. 

An aid to the finding of tubercle bacilli is to produce artificial polyuria 
and collect the urine in a large tapering beaker, so as to be abhj to ])our off the 
top and to liav(* an al)undant dejMisit in the narrow bottom. Fr(‘(|uent exam- 
inations should also be made — as often as several times a week if n(*c(;ssary. 
In this way it is prol)al)le that, in eighty per-C(»nt of the cases of tub(*rculosis 
of the kidney, the bacilli will be found in the urine. A clinical diagnosis, how- 
ever, based upon the findings already mentioned together with an ex(;lusion of 
other diseases whose symjitoms resemble renal tuberculosis, is usually correct 
and accepted. 

Gc'ixka-pig Inoculattoxs. — Guinea-pig inoculations are very important 
and should be resorted to as soon as tuberculosis of the* kidmw is susp(‘cted, as 
much time is often lost in making urinary examinations. Patients also begin 
to distrust their advisers if they arc made to wait too long for an opinion, be- 
sides which many do not feel like paying for the numerous urinary and cys- 
toscopic examinations. I liave lost a number of interesting cas(»s through 
numerous examinations of the bladder and urine before finally resorting to 
animal inoculation, whereas, if I had u.sed guinea pigs immediately, I would 
have known quite as soon of the presence of tuberculosis. 

It is said that the pigs should be tested with tuberculin before they are 
inoculated. The inoculation should be performed with the same antiseptic 
jirecautions as an operation. The hair should be shaved from flie abdomen; 
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the sediment, diluted with normal salt solution, should be injeeted into the 
])eritoncal cavity, or, better still, into tlie glands of the groin. The guinea pig 
should bo well f(Hl and weighed every few days. If at tlu^ end of six weeks the 
animal is still alive, it should be killed with chloroform, the autoi)sy performed 
and a search for tubercles made in the peritoneal, m(\seiit(»ric and inguinal 
glands. 

Tubeucult:s^ Test. — Final resort may be had in the tubereulln test. Rob- 
ert Koch prepared a fluid from cultures of tlie tubercle bacillus which contained 
th(» glycerin extraert of the bodies of the germs. A subcutaneous injection of 
this fluid, at a miniuium dose, produces fever if tuberculosis exists in the body. 
A large dose may give rise to a febrile reaction in health. While a positive 
result is a very strong evidence of an actives tub(‘reuh)us h^sioUj a negative result 
is not (piite so valuable, as in a certain number of old encapsulated lesions, 
notably tuberculous p(u*itonitis, a positive reaction does not occur even after 
quite large doses. 

Personally, 1 never use the tuberculin test. 

The Cutaneous and Oimithaemo-ueactton Tests. — The diagnostic 
methods recenlly [)roposed by Von Pinpiet an<l by Caliiielle are l)as(?d on the 
local r(‘action that follows the application of tubercMilin to the skin in tluj for- 
mer and conjunctiva in the latter of tuberculous individuals. Oi)inions are 
divided as to the ])raetical value and the harinl(‘ssness of these procediu’es. 

Tu a general wijy, it may be sai<l that, wherever there is a choice of several 
diagnostic in(*thods, the simplest and safest should always receive the prefer- 
ence. Animal inoculations setmi to meet the indications most efliciently. 

( A'stoscocy. — Cystoscopy is often of great im])ortance in the diagnosis of 
renal tuberculosis, as a cystoscopic diagnosis of vesical tuberculosis points to 
the ju’obability of renal involvement. It is said by some that vesical tubercu- 
losis is always associated with, or secondary to, renal tuberculosis, and some 
say that the removal of a diseased kidney will cun' a v(*sical tuberculosis. This 
1 do not believe, as iny clini(*al experience has not corroborated it. Tn cases 
of tuberculous cystitis, the bladder sym])loins are often sufliclent to mask coin- 
])l('l(dy those of the kidney if it is diseased. At other times, the bladder symp- 
toms are very mild. 

Tuberculous h'sions about the mouth of the ureter should make us sus- 
picious of tuberculosis of the kidney on that side; in fact, so much so that in 
the absence of all other symptoms and after rei)eated failures to find the tubercle 
bacillus in the urines, 1 have operated on kidneys with h'sions about the ureteral 
mouths on that side and found them to be tuberculous. 

There is a class of cystitis spoken of as hemorrhagic. These cases arc 
usually due to tuberculosis or tumor ; nearly always, T believe, to the former in 
young people whose bladders are very sensitive and are spoken of as contracted. 
The organ is, ho^yever, probably only in a state of spasmodic contraction, on 
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account of being oversensitive. It is often impossible to eystoscope sncli 
bladders satisfactorily, as they may not retain more than an ounce of solu- 
tion, although they have been quite capacious but a short time before. Even 
when sutRciently anesthetized for any operation, they still remain sj)asmodic. 
A higher degree of anesthesia would relax the vesical spasm, but would be 
dangerous to the life of the patient. 

Uketkral Catii ktkimzation. — Ureteral catheterization by means of a ^ 
catheterizing eystoscope is of treble value, as in this way we see the condition 
of the interior of the bla<l(ler, whether or not tul)orculous lesions are prescuit 
and, if present, .where they anj located. The ])r(‘s('nce of both kidneys can lx? 
determined and a s])ecimen obtained from ea(*h, which will allow us to judge 
their comi)arative functional (*aj>acity. In cas(^ one urehu* can be cathet(*rizcd 
and not the other, althongh it is possible to see the ur(»teral mouth and urine 
coming from it, we can drain tlie catheterize<l kidney with the uret(‘ral catla»ter, 
and the other kidney which cannot be catheterized, by leaving an ordinary soft- 
rubber catheter in the bladder after the eystoscope has been reinov(*d and tlie 
bladder emptied, and in this way collect the two sjuxdmens. If w(» cannot iind 
the mouth of the s(‘Cond ureter, or if, on the otlau* hand, we can tind it and 
the catheter Avill not enter ami no urine is scxmi to come from it, then an in- 
cision should be made through th(‘ loin on that side to ascertain if then* is a 
kidney there and to judge of its condition. 

In one case of so-called hemorrhagic tuberculous cystitis in which not suf- 
ficient fluid could be intnalnced into the bladder to see the un'ters, evt*n und(‘r 
an anesthetic, and yet 1 could ])alpatc a large? ])yone])hr(»tic kielney on the? right 
side but could not feel the left, 1 openeel the p(*riton(*al cavity to make? sure* e)f 
the presene'c of another kielney anel palpate*el what appe*are<l to me a normal 
organ on the le*ft side bed’ore ])erforming nephre?ctomy em the right. 1 elo not 
believe that the exploratory laparedomy was a good surgical ])roe*eMlnre*, how- 
ever, and in the event e)f another such case I would make an ex])loratory lumbar 
incision. 

Sometimes it is difficult or im])ossible to see the bladder sufficiently well to 
examine its walls and to find the ure»te?rs, on ae»e*ount of the turbid fliiiel me*dinm. 
Consequently, after the blaelele?r has been washe?d for some time anel the fliiiel 
has bee*omc quite cle*ar, if on refilling it ])rior to the intrcxlne?tion e)f the e*ys- 
toscope, the contents are foiinel to be cloudy again, it points to a hyelre)hej)hrotic 
kielney on one side that has again emptied itself. It is wedl, therefore, to press 
upon the kielne?ys on be)th siele?s in order to sque?(?zo out the residual urine anel 
then to empty and refill the bladder qui(*kly in orele^r to sc?c the ureter. 

In catheterizing ureters to dederrniiie the conelilion anel functiem e)f each 
kidne?y, we must note the rapielity with which the urine fle)ws from each siele. 
Each kidney shoulel se?crete abe)nt an ounce an hour, e?orrespe)nding to twe?nty-four 
ounces for each twenty-four hours, or forty-eight for both. The diseased organ 
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often secretes more than the healthy one. In one of the cases in which T per- 
fornicd nephrectomy, at least three fonrtlis of the kidney were found to be 
destroyed!, although the organ had secreted four times as much urine as the 
healthy one; but the fluid couiiiig from it was com])osed principally of water 
and pus, with a v(?ry low specific gravity. If one kidney sudd(*nly S(?cretes a 
large amount of turbid whit(^ urine after the introduction of the urcfiu’al cathe- 
ter and the other secretes slowly a normal amount, it would seem to show that 
th(*re is renal retemtion on one side and, conseciuently, a i)yonephrosis accom- 
])anied by collsid(u•abl(^ renal destruction. Jn oiu^ of my eases, three ounces of 
turbid urine of a milky color and low specific gravity escaped immediately from 
a kidney, the ])arenchyma of which was almost entiredy d(\stroye(l. 

Sometimes a large lump of pus is seen hanging from tlu^ disc^ased ureter and 
at other times thick j)us comes down slowly through tlie ureteral catheter into 
the bottle in a semisolid mass, showing that tlien^ is ])ractically no liquid se- 
cn^ted on that side. Such a condition is rare and ])oints to tlu' ])resen(*e of a 
nonfuiictionating kidney or om* that is a fibrous pus sac practically out of com- 
mission, or to a ])erinephriti(* abscess. 

Having colleided th(‘ amount of fluid from* each sidc‘, it should be nieasur(‘d, ' 
its spe(*ific gravity takcui, tlu^ amount of urea test(*d, the side* containing the 
])us noted, as well as tlie amount, and the quantity of albumin, blood and the 
vari(*ty of casts c(Uisi<l(‘red. TIhj urine from both sid(‘s should bo tested for 
tubercle bacilli and inject(*d into guinea pigs. The character* of the urine from 
tin*, healthy, or relatively healthy, side compared with that of the general urine 
will giv(^ us an id(*a if the healthier organ Avill be able to carry on the renal func- 
tion after tlu* removal of tlu^ diseased one. Jn other words, we should determine 
if there is ])r(wnt in the kidney to rennain an amount of normal renal tissue 
corl•(^spondilIg to om^ half or one third of the total renal tissue when in good 
h(*alth, before revommending tin* removal of the diseased organ. 

The methods of determining the renal function are the same that have beem 
consid(‘red in the chapter on the Examination of the Kidney. 

Differential Diagnosis. — The diseases for which tuberculous kidney is most 
frcMpumtly mistaken are: 

1. Renal calculus. 

2. Renal tumor. 

Hemorrhagic nephritis. 

4. Suppurative diseases of the kidney, due to urinary obstruction or to 
acute infectious nejdiritis. 

ty. Alovable kidney. 

(». Cystic kidney. 

Rknal Calculus. — ^Renal calculus resembles this condition more than any 
oth(‘r. The principal points of differentiation lie in the history. On the side 
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of calculus there may be tlie presence of gout, rheumatism or lithemia in the 
individual or in the family; while the anamnesis or the family history may be 
in favor of tuberculosis. In rtmal calculus, the lumbar pain is more severe, 
frequent and colicky, usually following upon exercise, jolting or any muscular 
exertion, liladdiu* ])ain, teiu'smus and frequency of urination are not so often 
present, as tlu^re is usually no vesical involvement. Abdominal lenderness and 
muscular rigidity arc' less frecpient. Hematuria occurs more often after exer- 
cise and jolting and is generally more marked than in tul)erculosis, whereas 
pvTiria is usually not so frecpient or pronounced. The loss of weight, strength 
and appetite are not so freqiK'iit, so. constant, nor so progressive as they are in 
renal tuberevdosis. Fever, chills and swc'ating may occur as an attack when the 
stone blocks the ureter in cases of pyonephrosis, or more continuously in pyelo- 
nephritis, but never as constantly as in nuial tuberculosis after infec'tion. The 
urine may show crystals mixed with muens and ])us, but no tubercle bacilli. 
Tliere would probably Ix' no evidence of intlamed glands, joints or genitals, 
either in the history or in the physical examination; nor would thercj be any 
nodular or su])purating lesiens of the epididyjuis or prostate. 

Hail log raphjj is ini|)ortant in studying a case of suspected renal tuberculosis 
to differentiate it from rc'iial calculus, as the* two diseases rc'semhle eac'h other 
so closely. In such case, the findings of calculus by the X-ray would argue 
against tin? ])resen(*e of tuberculosis, although renal tubenmlosis and calculus 
do sometimes exist in tlu' same kidney. In a recent kidney case sent to me 
as one of calculous m-phritis, the ])atient had passed two small calculi in his 
urine some tinu' before, aceompanicil by hematuria and slight renal colic, and 
still conn)lained of pain in the loin on that side. Ulcerations seen about the 
ureteral orifi(*e in cystoscu])V, led me to believe that it was tuberculous; the 
X-ray examination was negative ami the guin('a-])ig U'st show(*d tlie ]m'sence 
of tubercle bacilli. This was four years ago; the patient refused to submit to 
an operation and has betm able to carry on his work sincci then. The kidney 
is probably undergoing gradual (h'struction, or tlu* process has stopj)ed. 

It may, therefore, be said that in a suspeetc'd case of renal tid)erculosis, 
positive findings of calculus with the X-ray argue against renal tuberculosis; 
negative findings argue in favor of it. It may also be said that j)ositive findings 
with guinea-pig inoculations in renal tuberculosis correspond in imf)ortance to 
positive findings with the X-ray in suspected cases of renal calculus in that 
they are both corroborative evidence. 

Rk.nal Tlmok. — In cas(?s of renal tumor, the pain is less severe or absent. 
Bladder pain, tenesmus and burning are absent, as well as loin tenderness and 
muscular rigidity. The patient is usually over forty years of age. Urination 
and pyuria are less fre(|U(*nt and severe, irematiiria is more frecpient and more 
severe. Loss of weight and appetite progress much more slowly. Fever and 
sweating are usually absent. The tumor is generally marked and can be easily 
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outlined. Varicocele is often ^present when tlie tumor is situated on the left 
side. No tubercle bacilli are found in the urine, but fragments of tumor and 
atypical cells are frequently present and blood cells arc fairly constant. 

IIkmoiiriiaoic Nephritis (Unilateral). — The pain may be more severe, 
moderate or absent. There are no bladder symptoms, local tenderness or iiins- 
cular rigidity. There is no frequency of urination and ])yuria is absent, as 
well as fev(jr, chills and sweating. Hematuria varies in s(*V(irity and frequency 
in individual cases. Loss of weight, strength and appetite are not so marked, 
and are proportionate to the loss of blood and the nephritis. No tumor can bo 
felt. The urine shows merely the evidence of a nonsuppurative^ nejdiritis and 
blood. Tubercle bacilli are not present in the urine. 

Suppurative Diseases of the Kidney. — Such conditions, not occurring 
as a complication of stone* or tubercule)sis, arc generally due to an obstruction 
lower down in the urinary tract, a stricture?, an enlargeel jwostate, a calculous 
cystitis or a v(*sical tiimew giving rise to eitluir an ase*eiiding or a. hemate)gen()us 
infection. The pain may be the same and the patient may also run a tempeu*a- 
ture and have sweats from the renal se*psis. The kidney may be enlarged and 
tendeu* on jiressure. Loss of weight, loss e)f appetite and emaciation may also 
accomiiany it anel the urine may contain the same inilammateu-y pre)ducts as 
in jiyedo-nephritis eir pyonephrosis, minus the tuberede bacilli. The regular 
routine examination of the urethra, prostate and bladder, te)gether with the 
histe)ry of the patient, will tell us if the disease is due to uredhral, jiroslatic or 
v(*sical involvement. In some cases of renal infection, the gonococcus can be 
found in the urine from the dis(*ased kidney by ureteral catheterization, but 
such cases are rare. 1 have found only four cases of gonorrheal kidney com- 
])licating urethritis in my practice of t\ycnty years. Pyido-nephritis resulting 
from gonorrhea is in almost eVery instance due, not to the gonococcus itself, 
but to some otlu»r pus-producing germs that are presmit in the urtithra, and 
occurs only when the kidney is predisposed to infection. Hematuria is not so 
frecpieiit in su])])urativc disease of the kidney and it is rarely that either ab- 
dominal tenderness or muscular rigidity is as marked as in certain tuberculous 
(*as(*s. 

Movable Kidney. — The pain, if present, is in tlu* loin and is more severe 
at times when a Dietl’s crisis occurs, while at other times it is less than in renal 
tuberculosis. Urination is less frequent, but it may be irregular in such a way 
that the frequency is diminished and the quantity lessened when the kidney is 
out of place, if hydronephrosis is present. It is followed by a gush of urine, 
increased in quantity, when the organ rights itself. There is no hematuria. 
In the presence of infection of the renal pelvis, pyuria occurs, but it is usually 
less severe than in a case of tuberculosis of the kidney. Loss of weight, strength 
or appetite is not rapid or marked. Fever, sweating and chills are rarely pres- 
ent, unless the kidney is infected, which is not often the case. The urine is 
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generally less cliaiigtHl, bnt it may very closely resemble tbai of the early stages 
of development in tiibercnlons nepliritis. ]t rarely contains as mncli pus as in 
the last stages of tuberculosis. The kidney can usually be felt as movable. It 
is generally not as largo as in tulxu’cnlosis of the kidney, although it may be 
larger at times if then* is retention of urine in the organ, which condition is 
randy constant. dhib(‘reulosis has been obsc‘rv(*d in movabh* kidneys. 

(\’STic Kidxey. — C-ystic kidney is usually larger when seen, more easily 
outlined and more irregular in its contours than tuberculous ki<ln(\y. The con- 
ditions are very rarely confounded, as renal cysts are not common and tuber- 
culous kidneys resembling cysts are exce])tional. 

Treatment. — CJexkual Consiokratioxs. — The general treatment of tuber- 
culosis affecting the kidneys is tliat of all tuberculous conditions, namely, 
hygienic, dietetic and m(‘<Iicinal. Patients may also be sent to a climate which 
is particularly favorabh; for the disease. Thesi^ measurers arc* all that can be 
taken safely, if a marked gcmeral tuberculosis exists, as is often the case when 
the renal trouble is a secondary involvement, or if the o])])osite kidney is not in 
a fairly healthy condition. The details of the medical treatment will be ct)n- 
sidered mor(‘ in detail after the consideration of the surgical part, which is the 
more important. 

It is said that the ordinary case of nuial tidau’ciilosis will live only three 
years after the first well-marked symj)toms, and that the ])atient, if let alone, 
will die of cachexia and unuiiia. 1 beli(»V(‘, how(?ve*r, that there arc; many 
])atients suffering from renal tuberculosis who r(HM)V(*r without o])eration and 
that, when we are more familiar with the disease*, this will be shown to be 
true. 

Ill looking back, we find the folhnying stat(*ments that will give us a bet ten* 
idea of the views on the treatmcuit of this disease* during the last tw(*nty years. 

Epst(*in, in Ziemssen’s Kiicyclopedia, 1S77, says that all treatment is a|)- 
parently hopc*l(*ss. 

In 1885, Gross collected 20 ceases c»f nephrectomy for strumous kidne^y from 
the literature, in which there were 12 iTc*overies and S dc;aths. In (J of the 
cases, but one kidney was involv(*d. In cases in whicdi neidirotomy was pre;- 
viously performcjd, it liad l)een of no benedit, so he advised immediate nephrec- 
tomy whene\'er possil)le. 

In 1801, Madelung collected 00 cases of n(.*})hroctomy from the literature. 
He concludes that the o|K»rati(jii is indicated when the process is to be found 
only in one kidney. 

Willy Mc^yer, in 1800, said that a tuberculous kidney was almost always at 
first unilateral and that the infection de.sccnded to the bladder. He pointed 
out tliat cystoscopy shows the mouth of the affected under to be involved and 
advocated the early extirpation of the diseased kidimy. 

In 1807, Senn recommended nephrectomy in the case of a tuberculous kid- 



TREATMENT 


545 


iiey when the surgeon can prove the presence of a healthy organ on the other 
side. 

In 1904, Krimlein said that he regarded nejdircctoniy for tuberculosis of 
the kidney as one of the most successful operations in surgery. 

IBevan, in 1907, wrote tliat tuberculosis of the kidney occurs primarily in 
one kidney in ninety per cent of the cases and tliat it is the duty of the gcmcral 
practitioner to diagnosticate the cases early and for the surgeon to operate 
them early, as a timely operation liolds out a good prospe(*t for a cure. 

According to Israel, early operations are the keynote to a successful out- 
come after an early diagnosis and have diminished the mortality more than 
the functional tests, etc. 

Rovsing insists that every tuberculous kidney, no mattcir how limited, re- 
quires removal of the organ, as long as the other kidney is healthy. 

Kelly says that no time should be lost with expectant treatment. He favors 
the removal of the kidney wheiKiver possible, but he incises the kidney sonie- 
tim(‘S before removing it. The ureter is removed down to the bladder, or per- 
lia])s with a piece of the bladder wall. 

Von Bergmann says that the kidney should bo removed whenever tubercu- 
losis is found. BilaUu’al infection he considers as very rare. 

With this array of evidence it would seem that, in almost all cases of renal 
tubenmlosis, one kidney is primarily involved, and that the only way to save 
the pati(uit is to remove the diseased kidney before the other side becomes 
affected. 

.Krbnliiin and Israel found that but 3 per cent of cases of renal tuberculosis 
were l)ilateral, while Von Bergmann found both kidneys involved in but 1.9 
])er cent ; yet in ])ostmortems it is found that over 00 p(*r cent of the cases arc 
bilateral. Such discre]ain(*iw can only be accounted for on the ground that one 
kidney is involved lirst and the process is suiKcicntly far advanced to be de- 
t(*cted before the other has become affected ; that one diseased kidney but not 
tlie other is far enough advanced to allow the diagnosis; or, in autopsy cases, 
that the patients died because no operation had been performed until both kid- 
neys liad become sufliciently dis(»ased to cause death. I may say here that some 
of the b(»st specimens of advanced renal tuberculosis that I liavc seen were at 
the autopsies of cases dying of pulmonary tuberculosis in which there had been 
no subjective symptoms of renal trouble. 

I believe that, in a large percentage of the kidneys removed, the other kid- 
ney is involved, but that the involvement is not sufficicmtly advanced at the 
time for us to find tubercle bacilli unless animal inoculation is resorted to, 
which in the past has been little practiced. If guinea-pig inoculations with 
the urine from each kidney are not made, w^e must rely principally on our 
urine analysis and functional tests to determine the condition of the second 
kidney. 
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Operations are contraindicated in patients with diabetes, weak heart, dis- 
eased arteries, marked general tuberculosis, or when the other kidney is in- 
volved; but arc indicated in patients with tubercular bladders, which can be 
treated locally. 

Operative Treati^ient. — The surgical treatment of renal tuberculosis con- 
sists of the following procedures: Nephrotomy, m'phrostomy and partial or 
total nephrectomy. Sixty-seven per cent of my cases wcu'e operated on; the re- 
mainder either refused operation or wore not considercHl favorable for surgical 
interference. Nephrectomy is the ojicra ru»u of choice and should always bo 
advised if the other kidney can carry on successfully tlu* renal function. IMost 
of my cases were op(U’at(‘d on by n(»|)hr(‘ctoiny. 

N c phrotomy may be ])erformed for drainage* purposes in cases of renal re- 
tention of pus and urine and in cases of pyelo-ue])hritis with abscess formation. 
It may be followed lal(*r by neidirectomy, provided the other ki(In(*y function- 
ates sufiicieiitly to allow tlie removal of tlu? diseased organ. If, however, after 
the pus has been evacuated from the tuberculous kidney and it has been drained 
for a f(jw <lays, its fellow is found not to functionate suftiei(*utly well to allow a 
secondary nephrectomy, the wound should be allowed to close again. In my 
own experience, it is comparatively rare for a h^akage from tulxu'culous kid- 
neys through the loin to stoj) (juiekly after a neidirotomy. In fact, the sinuses 
usually exist for a long time. 

It may be said that, wh(u*eas nephrotomy is not as dangerous to life at the 
time as nephre(*tomy, it is not as good a ])roc(Hlure for a final rec*ov(*ry. 

Neplirosfortiy is the operation of ne])hrotomy jdns suturing the sides of the 
kidney to the loin incision. This has its a<lvaiitages and disadvantages in tuber- 
culosis. The advantage is that the opening in tin* kidney is dir(*clly b(*iieath 
the incision and therefore the treatment of tin* (lis(‘ased organ locally is more 
easily performed than when the kitiuey is allowed to rectum into its fossa, which 
is partially beneath the ribs. The disadvantage of nephrostomy is that, after 
the organ has been fastened to the abdominal wall, there may lx; a leakage of 
urine and pus into the ])erirenal tissues between the (;dg(*s of the kidn(;y and 
those of the incision that cannot be estimated without cutting the sutures or 
tearing away the kidney from its new position. It is easy to fix the kidney suc- 
cessfully in a clean case, but more difficult when considerable pus is jirescnt. 
In the majority' of cases in which the kidinw is o])cned and draiiuxl, a sec- 
ondary ncplirectomy is nec(;ssary. It very often happens, however, that a 
jiatient who will not permit of an imm(;(liatc r(;moval of the; organ, will first 
consent to a nephrotomy, which will give temporary relief, and later to a 
nephrectomy. With this end in view, it may be said, therefore, that it is bet- 
ter to ])(;rform a n(?phrostomy than a nephrotomy, for then in the case of a 
secondary nephrectomy, we will have better command of our kidney, which haa 
previously been brought into the operative field. 



547 


TREATMENT 

' Partial neplireclomy may be employed wlien but one pole of the kidney is 
diseased. This is not a praetieal operation, as it is extnniiely difficult to judge 
of the degree of the involvement by simply cutting down on an organ which is 
infiltrated with tuberculosis, or even by making an incision through such an 
organ, as the hemorrhage is always excessive and inspection of the interior of 
the kidney is difficult. Again ])artial nei)hrectomy is, to my mind, a very serious 
o])eration on ac(;onnt of the amount of blood the patient loses. It is necessary 
in such cases to cut through a ])ortion of the pole of tlu; organ very close to the 
p(‘dicle and at a point at which thc^ blood vessels are large and very diilicult to 
control. B(*si(les this, a consid(‘rable amount of pressure is exerl(Ml on the 
h(‘althy tissue's by the sutures in drawing the wound together and this might cut 
the renal tissue instead of holding it. 

Krplircclomjf is, them, the only radical opc^ration for the cure of renal tuber- 
culosis, ])rovided the disc'ase^ is unilaten'al. There are certain ]X)ints to be con- 
sidered in the o])eration, namely, the position of tlui patiemt, the incision, the 
tn'atment of la'inorrhagt^ that may occur, the handling of the nretcT, the dis- 
])()sition of the fatty capsnh', the closing of the wound, the (piestion of drain- 
age, besi<l(^s the immediate dangers resulting, snch as shock, hcinorrhagi*, s(ipsis, 
jHudtonitis, as well as the more remote one of a fistula. 

Tlu* ])osition of the pati(*nt do])ends upon tlu* incision in ncidirectoiny as 
W(*I1 as in lu'phrotoniy. The iiudsion should b(^ free, which would require the 
])atient to he (*ither on his back or on his healthy side. Brobably ninety-five ])cr 
c(*nt of tlu* ])atients o])(*rat(*d on are placed on the lu*althy side and the incision 
mad(^ is (*itlu*r curved or oblicpu*, usually the •former. In either case, the in- 
(‘isinii in tlu^ muscular wall begins at the out(*r sid(^ of the erector spina* muscle, 
just below the twelfth rib. If curved, it is continued downward and outward 
alnug this muscle until it ap])roaches the crest of the ileum, when it is curved 
toward the anterior superior iliac spine; in the case of the oblhpie incision, it 
is ])arallel to the twelfth rib throughout its entire extent. The curved incision 
is the one that I am in the habit of using and is the more popular method. 
Sometimes, on cutting through the abdominal wall, pus is found, showing that 
a tub(*rculous abscess has <lischarged through the ext(*rnal capsule. In fourteen 
]H*r cent of the cases that I o])erat(»d, there was ])us outside of the kidiu'v, p(*ri- 
n(*phriti(i abs(*esses, in nearly all of which the opening of the abscess in the kidney 
could be d(*t:ected. 

In SOUK* of my nephr(*ctomy cases, there were V(*ry dense, adherent and 
thick infiltrations into the leallet of the jierirenal fascia, so that it had to be 
clamped and ligated in several places before the pedicle could be reached. There 
is a great dilference in tin* amount of bleeding in patients, but if ligatures are 
])laced, by means of the needle, before removing the clamp and before cutting 
through the dense tissu(*s above and below the kidiKW, it would be much lessened. 
The adhesions with suri’ounding tissues can often be broken up more easily and 
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the heniorrliage lessened by occasionally pouring in peroxid of hydrogen. In 
case the cai)sula propria of the kidney and the fatty capsule are fused together 
to such a degree that they cannot be separated, it is ^vell to do a subcapsular 
nephrectomy, peeling off both capsules together from the kidney parenchyma. 
(See Subca])snlar Xcplirectomy.) Having brought the organ well down, the 
appearance of the kidney and ureter should be noted. Nodules on the kidney 
or abnormally soft areas indicate tiibercnilosis or stone, with pus cavities. Thick- 
ening of the ureter is always a sign of tuberculosis of the kidney, as arc clus- 
ters of tubercles under the capsula propria. 

Asinration of the Kidnry . — Tf the organ is found to be full of ])us after it 
has been made freely accessible, it may be manipulated more easily by aspirat- 
ing the pus cavity and allowing the pus to flow out through a tube over the side 
of the patient into a pus basin. 

Trealmcnt of the l/rcler . — When the kidiuw is brought out of its abdominal 
cavity, hanging by its urc'ter, the (pieslioii arises as to tlui best inethod of sev^er- 
ing it from its attachment. The kidney is usually the original seat of tuber- 
culosis of the urinary tract, the infection traveling down tlui ureter to the blad- 
der in many cases, and consequently it is important to remove as much of the 
duct as is diseased. 1 have been in the habit of placing two ligatures a short' 
distance below the pelvis, cutting between the two and thus separating the kid- 
ney, cauterizing with pure carbolic acid the end i^f the divided ui’(‘ti»r that is to 
remain, then treating it with alcohol and either returning it to the abdominal 
cavity or else attaching it to the incision. 'I'he latter ])rocedure is, T believe, 
preferable, as, in case the uretei'-does not drain well into the bhuhhir, and there 
is retention of pus in it, the wound can be reopened and it will b(‘. more easily 
found. Many advocate removing as much as possible of the ureter. Some are 
still more radical and say that the duct should be removed down to the bladder, 
or even together with a pie(*e of the bladder wall. In removing larg(j porlions 
of the ureter, it is necessary to make corr(iS])on(lingly larger incisions, or else 
to make another incision indeiHUident of the one in the loin, farther down in 
the groin, or just above the pubes on one side or the other. This is especially 
true in mal(?s ; whereas, in the fcanale, the incision can be made on the inside 
of the dome of the vagina to one side of the cei’vi.x and the ureter caught 
with a hook through this incision just as it enters the bladder, it (fan be pulled 
down into the vaginal cavity, ligated, cut through (Ivcdly method) and removed 
in its entirety l)y this route or else by pulling it through the kidmy incision. 

Personally, I have never fished the ureter down through the vagina, but I 
have be(*n told by my <*ollcagues who have performed this opcfration, that it is 
comparativejy easy. 1 have at tiiiufs felt tuberculous urehfrs tlirough the vagina, 
as they are often very much thickened, in any case, before resorting to such 
a procfcdure, it would be well to introduce a ureteral catheter, as this imparts 
a firmer feel to the canal and consequently aids in detecting it. Until I begin 
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to have more serious trouble with the ureters after removing the kidney, I 
shall continue to ligate and cut through them just above the lower end of my 
incision in the loin and fasten the end to the lumbar fascia, in which ease they 
usually atrophy and give rise to no further trouble. 

In nephrectomy, the great danger to lif(» must be considered and it is better 
to do an incomplete operation quickly when the patient’s condition is not good, 
than a more radical one that iiiay 
result in death. T had one unfor- 
tiiiiate experience that led me to 
consider the importance of sub* 
capsular nephrectomy. I had loos- 
ened the kidney from the coiubiiuKl 
internal and external capsules, 
which were adherent to one anoth- 
er, and I could havcj done a sub(*a])- 
sular ne[)hr(H*tomy in a few min- 
utes. I thought, however, that it 
woidd be wiser to remove the kid- 
n(*y with its capsul(», which was 
also involv’ed, than to leave* the 
united capsules. Numerous diffi- 
culties were encountcu'ed from the 
bleeding points and it required 
time to check the heniorrhage*. The 
bleeeling from the ])e(Hcle also re- 
quired clamps and packing. The* 
patient lost a consid(*rable amount 
of blood and died from shock in a 
few hours, whereas his life would 
probably have been saved had I 
performed a subca])sular opera- 
tion. Fig. M17 shows the kidney as it ap[)eared some time aft(‘r removal. The 
operation was a secondary nephrectomy following a former nephrotomy. 

T rcairnrnt of Ihc Faitjj (Uipsiilr , — This is another important consideration 
in operating on tuberculous kidneys. In separating the fatty ca])sul(* from the 
capsula ]iropria, we often see superficial clusters of tubercles, which arc^ break- 
ing down and undergoing a suppurative process, that are adherent to the fatty 
cajisule. Sometimes the covering of these clusters is torn away with the fatty 
capsule, in which case there is a tuberculous jirocess left in the adipose tissue, 
and a septic pro(*ess if pus-producing germs are present. I'lie fatty cap- 
sule is involved in a number of cases, and if the kidney is removed the tuber- 
culous process may continue in this tissue. It is therefore advisable in all of 



Ficj. .’117. — A Verth:al Section of a TunEnruLOUS 
Kidney Removed by a Secondary Nerhrectomv 
WITH A Fatal Result. Note the* fused capsul«fc 
and the mass of thickening of the renal tissue. 
Tlioro is no sign of normal kidney tissue and the 
organ was much thickened. (Author’s ca.se.) 
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tlu*si‘ cases to remove as mucli of the fatty capsule as we can and then to wash 
out the cavity with jwoxid of hydrogen. 

(Closing of the wound after a nephrectomy for tuberculosis is another im- 
portant consideration. I see no reason why it should not be closed if no pus 
has been found in the urine coming from that side on ureteral catheterization 
nor during tlio operation. Again, if there is pus present in the urine or wound, 
and tlie ureter has been doubly ligated, cut through between tlie ligatures and 
its ends cauterized, I see no reason why tlic wound should not be closed after 
washing out the renal fossa with a solution of bichlorid of mercury or Avith 
peroxid of hydrogen. In case, however, that there are adliesions bclwecui the 
surrounding tissues and the suppurative areas on the surface* of the organ, or 
a kidney abscess lu’eaks during the manipulations reqniri‘d for its removal, or 
if in any way j)us ent(*rs the renal fossa, it is advisable^ to ]uit a drain down 
to the site of the kidney. If drainage is insert(‘d as a precaution when we con- 
sider that we have* cleaiu'd our field thoroughly, it should be removed at the (MuI 
of twenty-four or forty-eight hours; for if it is left for two or three days, it tends 
to induce suppuration. 

In cases in which tlu* wound is ])acked with gauze aften* the operation, the 
removal of it sometinies causes an elevation of the temperature. 

Treatment of Perlnepln'ilic Abscess . — In case of tuberculosis of the kidiuw 
being associated with perinephritic absc(‘ss, w(‘ shoidd he satisfied with (*vacnat- 
ing the abscess, examining the pus cavity ami draining it at Ihe first operation. 
When the relations of the kidney have l)(*en reestablish(*d, further op(*rative pro- 
cedures can be carried out later on. This was contrary to my belief some 
time ago, when I thought it advisable to do as much as possibhi at the first 
operation. 

After-treatment of Nephrectomy . — In the event of a profuse hemorrhage at 
the time of tin? o])eration, we should give one thirtieth of a grain of stiychnin hy- 
podermically and, in case the ])ulse is rapid and weak, saline intravenous should 
also be given. If there has not been much hemorrliage, but sutlici(*nt to lead us 
to think that shock may follow, it is well, in addition to the hypodermic of 
strychnin, to administer a ])int of hot saline with two ounces of whisky by 
enema as soon as th(^ patient is put to bed. After this, a pint of hot saline 
without the whisky and one thirtieth of a grain of strychnin can b(^ continued 
every four hours, alternating so that the patient will have one or the other every 
hour until th(* pulse is satisfactory and the danger of shock has passed. 

Temperature after Operation . — After operation, my patients ran a tem- 
perature of from 100° to 101° F., and the pulse ranged from 00 to 100 in 
favorable cases, becoming normal in from three to seven days. In other pa- 
tients, the temperature ran from 101° to 105° plus F., and the pulse from 120 
to 140. The cases with high jnilsc and high temperature usually did badly. 

The patient’s bowels are usually moved on the second day after operation 
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by magnesium sulphate followed by a soapsuds enema. If the bowels do not 
move on the following day, eomponnd cathartic pills are given. 

The amount of urine passed the first day after op(u*atioii averaged one pint, 
and from forty ounces upward after this. 

Salt solution was given to patients developing uremia, by enteroclysrs or 
hypodermoclysis, and some were bled, this being followcMl by a saline infusion. 
Uremia occurring immediately after oj)eration is of very had augury. 

(U)mplic(iii(ms, — PorifonlUs is a very rare compliealion, but may occur if 
the peritoneum has been lorn through at the time of the o[)eration. 1 have had 
this accident, but it was never accompanied by peritonitis. T simply washed 
with salt solution and c1os(m1 the tear with catgut. 

fSepsis, dei)ending upon infection of the renal fossa, requires prompt and 
thorough measures for its removal. If the wound has already closed, it must 
be reopened and the ])us ]Kx*kets must be carefully sought for and drained. 

inuses fre(pi(*litly ()(*cur in septic cases and are very difficult to cure. Those 
due to a silk ligature* will close when the ligature is removed. A sinus caused 
by inf(*etioii ])ersists for a long time. The walls of sinuses in these cases are 
often (*over(*d with tubercles, which are treate<l by curetting; swabbing with 
carbolic acid and alcohol; pa(*king with iodoform or balsam-of-Perii gauze. At 
limes lh(*y are vc‘ry obstinate, and the wound may not close for weeks. The 
chromic-gut sutures in the muscular wall and skin sometimes give way and 
there is a wide gaj) in the loin into which several fingers can be introduced. 
In such cas(*s, there are usually tuberculous deposits along the sides of the 
Avound. The j)r(*seiice of ji sinus tends to kee|) the patient below par through 
a cerlain amount of jms absor])tion. The longest ])eriod that a tuberculous sinus 
(ixisted among my cases was for nine years following a nephrotomy, when it 
gradually h(‘aled. Aft(*r one n(*])hrectomy th(*re was a ga])ing wound, with a 
tub(;rculous proc(*ss on its sides for six months, it was dressed with iodoform 
and balsam-of-P(*ru gauze, irrigated with silver and bichlorid and ev(*n swabbed 
with carbolic and alcohol, with no effect. The wound was kept strapped and 
eventually healed. I believe that,. in certain cases after a luqdirotomy or the 
opening of a perinephritic abscess, the tuberculous process may continue in the 
organ until it has become completely destroyed, when the sinus will close. 

IlesuUs . — Among my patients, death in the first f('w days after nephrec- 
tomy was due either to shock, asthenia, anuria, or uremia, in ten juw cent of 
my cases. In some of the fatal cases, it has been interesting to learn from 
autopsy that the patient could not have recovered on account of the condition 
of the other kidney and yet the tests for the renal function app(»ared favorable,* 
whih* th(» acute infectious process in the diseased kidn(*y was so alarming 
that it seemed that the organ should be removed as an emergency operation. 
Such cases should, I think, have been treatcnl by nephrotomy and drainage, and 
a secondary nephrectomy. On the other hand, there were certain cases in which 
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the renal function tests and the signs of tnherciilosis elsewhere were so unfavor- 
able, that I told the patients that I thought the result of a nephrectomy would 
be fatal, whereupon they went to other operators who, without testing the renal 
function, operated with a successful outcome. 

In one case, the patient's only kidney was removed, but this was in the days 
before we employed ureteral catheterization in the hospital. I have gained 
much experience from my mistakes in early cases, and, although I was then 
doing what was considered right, 1 now see that wiy course was wrong and I 
have learned to realize the imjmrtance of studying each case carefully myself 
instead of relying on the opinions and examinations of others. The above- 
mentioned case has been a lesson to me never to remove a kidney until all my 
customarv routine examinations have been made by myself and my associates. 
]\Iany of my patients have gone to other surgeons on account of my insisting 
upon this, but my mortality statistics have been greatly improved by my refusal 
to operate them. 

Kon[\inctionaiin(j or Derelict KIdneijs. — One kidney can sometimes be de- 
stroyed wliile the other carries on its function. In one case of unilateral renal 
tuberculosis, with involvement of the bladdtn*, testes, prostate and seminal vesi- 
cles in a ])atient running bnt one degree of temperature and not losing weight, 
1 am inclined to think that, if no operation had Ix'en jxvrformed, the kidney 
would have l)een destroyed entirely in a short time ami the jmtient's condition 
would have remained practi('ally unchanged, "riie kidney after reiiioval was 
found to have four fifths of its tissue dc^stroyed. 1 have si‘en otluu* kidneys in 
which jm)bably seven eighths had b(‘en d(‘stroy(Ml, and the otlier kidiu^y has 
been able to carry on th(» function, after the removal of its ftdiow. 1 have had 
three kidneys in which the entire parenchyma had been practically destroyed 
and which could excrete only a little pus or a small amount of watery iluid 
containing pus. One of these I removed at autopsy, 'I'lie otlurr two wen? ex- 
tirpated in operation; one was a j)yclo-nephritie kidney, and the outcome was 
death; the other was a pyonephrotic kidney and the patient made an r.iieveiit- 
fiil recovery. There are many persons with one nonfunctioiiating kidney, a 
large percentage of which are destroyed by tuberculosis. 

Mkoicai. Trp:atmext. — There arc a number of ])atients suffering from 
tuberculosis of the kidney who must be treated medically. First, cas(?s in whi(*li 
the disease is suspected and yet the diagnosis has not been made; second, when 
both kidneys arc too much involved to warrant the removal of one of them; 
third, in case of patients who need the operation but do not consent to it. 

When we are studying suspected cases of renal tuberculosis and before the 
tubercle bacillus has been found, the patient should be treated symptomatically, 
and if we think that tuberculosis is present, the same treatment should be given 
as if the diagnosis had already been made. This is advisable for the reason 
that, in many cases, a number of urinary and cystoscopic examinations have to 
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be made and several days or weeks' may pass before the diagnosis is completed 
and operative or other treatment decided upon. 

My observations in the treatment of certain patients have convinced me that 
a mimber of cases can be cured by medical treatnuint. In connection with the 
general treatment of the renal condition, advantage should be taken of the 
ojiportnnity to treat the bladder as well, in case it is involved. The treatment 
consists of rest, proper diet and clothing, fresh air and drugs. Among the last- 
mentioned we have the so-called specifics: Creosote, giiaiacol and cod-liver oil. 
Among the tonics wliich are the most useful are: Siruj) of iodid of iron, Bash- 
am’s Alixtnre and strychnin. The urinary antisepthfs that 1 use are: urotropin, 
salol and benzoate of soda. 

Method of Ihfk. — The method of life is of great importance. The pa- 
tient should at all times be comfortable and free from worry. In case the blad- 
d(»r is involved, giving rise to great frequency of urination, ])ain and tenesmus, 
a rubber urinal should be worn during the day, strapp(‘d to the leg, and a glass 
urinal should be kept b(*side the patient in bed during the night. The ease and 
relief that is obtaiiUKl in this way does much toward his improvement and peace 
of mind. As little time as possible sliould be devoted to business. The patient 
should rest at home in the evenings and on damp, unpleasant days, lying about 
on a coiudi or r(*clining in a comfortable chair. In thes(‘ cases, as in those of 
tuberculosis of the lungs, fresh air and sunshine are of great importance; there- 
fore, the patient should remain out of doors as much as possible when the sun 
is shining. Exposure to draughts of air should also be avoided. The body 
should be kept warm, special attention being given to the legs and feet. Woolen 
underclothing or flannels are the most suitable. When out walking about, gr(*at 
care must be taken not to perspire and then sit about in the sweat-soaked gar- 
ments, but to ndurn home and change the clothing. 

The diet in tuberculosis of the kidney should b(‘ similar to that of tubercu- 
losis of the lungs, excepting that forced feeding should b(‘ avoided. If the patient 
is very ill, a milk diet should be given; otherwise, centals, eggs, fish, meat and 
green vegetables in moderate aiiiounts. Anything tending to interfere with diges- 
tion should be avoide<l. In fact, we may say that the diet in tuberculosis of the 
kidney should be a mixture of that of the consum})tive and that of the nephritic. 

Daucis. — (T*(‘osote and guaiacol, the s]H‘cifics in ])ulmonarv tuberculosis, are, 
I believe, of as much or more benefit in tuberculosis of tlu* kidney. I am in the 
habit of using creosote carbonate, three grains, three times a day. Guaiacol I 
have used but rarely and cod-liver oil never. Sirup of iodid of iron is, in my 
opinion, the next best remedy to creosote in such cases. 1 am in the habit of 
giving it mixed with e(Iual jiarts of siru]) of bitter orange peel, a half to one 
tcaspoonful to the dose, between m(*als, in milk or water. Basham’s Mixture 
(miatura f(Tri et ammonii acetatis), two drachms three times a day, ia another 
good iron mixture. 
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Urotropin is, I ])rosuiiic, of great value as a urinary aiitiseptie, especially 
when there is a suppurative process in the iul)uli*s of tlie kidney and renal 
pelvis, as well as in the ureters and hhulder. It tends to convert the uriiu^ 
into an antiseptic wash. IVrsoiially, 1 do not know the exa(?t benefit to be de- 
rived from urotropiii in such cases and think that it would riMpiire considerable 
study to be able to determine it. I only use it in cas(»s of pyonephrosis with re- 
t(‘Utiou of ])us. llenzoate of soda, in my practice, has been the urinary antiseptic 
bi?st borne by the patient. The exact redative value of the two is unknown to me. 

Bladder cas(\s ari^ relieved by antispasmodics, such as belladonna, codedn, 
morphin and the hromids. The preseri])tion that I usually give under these 
conditions consists of tincture of belladonna, 2 drachms, benzoate of soda, 4 
drachms and aqua Gaultheria, up to 2 ounces; a teaspoonfid three times a flay, 
between meals. If this does not relitwe the pain, 1 add coflein so as to give 
:} of a grain to each dose. In many eases, this giv(\s al)Sf)lutely no rfdief, nor do 
any of the other remedies recomnumded for such conditions, and [ have to give 
morjdiin and bromid of ]>otash. The mixture I use in smdi cases is efnn])os(*d 
of morphin, /. to | of a grain, and bromid, 15 grains, to the dose*; while, in c(*r- 
tain other cases that I have had, this has not btrii elHcacious until I added S 
grains of (ddoral hydrate to the dose. At first T gave this mixture of morphin, 
chloral liydratc^ and bromid with some aj)prehension to ])ati(*nls with tid)er(m- 
lf)sis of the bladder, when the kiflneys were involvefl. It gave the ])atient great 
relief, however, and the urine examination showed no ill eifects of the nu'dicine 
14)011 the kidney. 

There is no need of going into details of the bladder treatment in tin? cfni- 
sideration of the troubh? of which we are speaking. 1 will adfl, howev(*r, that 
boric-acid irrigations of the bladder have wry little eifc^ct. Xitrate of silver 
irritat(*s the bladd(?r as does also bichlorifl of mercury. In thf‘se cases, after 
bhiflder irrigations with a solution of nitrate of silver, by a v(*ry small rubber 
catheter and a fountain syringe, 1 have found that if an iuje(*tiou of argyrol 
into the bladder is made after the silver solution has beem allowed to run out, 
tlie irritation following silver irrigations has been very much reliov(‘d. J have 
thus been abh* to use from a 1 : 2,000 to a 1 : 1,000 solution of nitrate of silv<*r 
in the bladder, by injecting 2 or more drachms of a lO-pm’-cent to a 25-per-cent 
solution of argyn»l after the bladder had Ixhui emptied of the silvm* solution. 

In this way, I have absolutely cured tidjcrcnlous bladders with ulcerations. 
Gomnienol is also a valuabhi remedy, to be injected f i oz.) into tin* bladder in 
a strength of 10 p(?r cent to 50 per cent and allowed to remain. Iodoform emul- 
sion, 2 p(T cent in strength, is also of value. • 

Strictures of the urethra should be dilated or cuf. This is of great im- 
j)ortance, as is also the cutting of a narrow meatus. 

Regarding tlie second group — the cases in which both kidneys are too much 
involved to warrant removal of one of them — and the third group, in which the 
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patients who need operation refuse to he operated, I would say that they aro 
treatc^d hy the same restorative and snpportiv(3 measures. These patients should 
bo weighed carefully at frequent intervals, and the amount of pus voided should 
be estimated often, as these two measures serve as the best guides in judging 
the progress of the disease. 

A change of climate and of surroundings is also valuabh; and the same 
climates that are of value in tuberculosis of tin? lungs are also of value in tuber- 
culosis of the kidney; that is to say, a dry equable climate where the palicmts 
can remain out of doors. I do not think that the cold of tlu? mountains, such 
as the Adirondacks, is of b(;nefit, but rather the milder climates of Nassau, Ber- 
muda, ami southern California. I have a number of paticaits at present, who 
have r(*fus(‘d to b(^ o])erated f<jr, two or tlircK; years, and who an* in the same 
condition as wh(‘n they called for an opinion, at which time it was considered 
advisabh^ to operate upon them. 

Pali(*nts with pus coming from both kidneys, with the bladd(*r involved as 
w(*ll, liave also b(*(*n absolutely cured by the trcatm(‘nt that I have outlined, 
and yet I consid(*r it (*xtr(*mely dangerous to take (*hanc(‘S with medical treat- 
m(*nt and recommend n(*|)hrectomy in all cases in whi(*h one kidney is involvt‘d, 
if the other is absolut(*ly normal. 

Tiider conservative treatment, a few pati(*nts gained weight, but most of 
th(*iu lost, and this did mucli toward l(*ading th(*m to operation. Some ])atients, 
how<*V(‘r, wait<Ml too long, until tlu? j)eriod when they could lu^ successfully 
<q)(* rated on had passed. 

Illustrative Cases. — Itegarding the succ(*ssful tr(*atment of renal tubercu- 
losis Avithout operati<m, I will re]K»rt two cases which come to my mind, whose 
symptoms closely resembled each other, as did the course* of the? disease. 

. (\\SK Xo. 1. — The lirst patient, a well-built real-(*state man of healthy aj> 
])(*aranc(», forty-six y(*ars old, with no Avner(*al history, lie* Ix'gaii to have 
incr(*as{*d fr(*(|U(*n(*y of urination live months before his visit to me, at Avhich 
tinier he was urinating with i)ain and tenesmus ev(*ry tifteen or twenty minutes, 
both day and night, so that his sleep Avas disturbed and his general condition 
V(*ry much W(*aken(*d. 

ExnmindUon, — Th(*r(* was slight tenderness in his loin, more* mark(‘d on the 
l(*ft side*, lirs te*ste*s aiiel epielidymis Ave*re* normal, his me*atus me*asure*d 10 
Kreiiedi. The i)rostate* was noelular; the ATsicle^s Avere negative. The urine was 
o])aepie*, e>f a milky e)r starediy e*ole)r, low spee*itic gravity; albumin, erne quarten* 
of oiui pe*r e*ent ; pus, many cells and in masse*s; a few reel bloeul cells; cast’s, 
hyaline*, granular auel ])us; e*])ithe*lia from re*nal tubule*s anel jH'lvis, ureter, blael- 
der anel prostate. The diagnosis fremi the urinary examination at the time was 
interstitial nephritis, jm'lo-nephritis and slight e*ystitis. 

Th(^ treatment fe>r the freepiemew anel te*ne*snms Avas a mixture of benzeiatc 
of soda and belladenina ; hot sitz baths twice daily. The bladder Avas treated 
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by irrigations with a silver solution, 1 : 8,000 to 1 : 2,000, by catheter, and the 
prostate massaged every other day. These measures failed to relieve the 
patient, who continued to sufTcr, especially at night. 

The following treatment was adopted with favorable results: For the pain 
and tenesmus and frequent urination, morphin ^ of a grain, chloral hydrate 7^ 
grains, bromid of potash 15 grains, in a mixture every four to six hours. Uro- 
tropin 10 grains, three times daily, (h-eosote was also given internally, as tho 
disease appeared to me to be reiio-vesical tuberculosis. The bladder was waslied 
once daily with nitrate-of-silver solution, followed by half an ounce of a twenly- 
five-per-cent solution of argyrol. A rubber urinal was worn during tla* day and 
the patient was instructed to sleep with a glass urinal b(‘tween his legs at night. 

The meatus was cut to .‘12 French. Slcej) ,j)romptly improved and the i)a- 
tient’s physical and mental condition w(U*(^ a])pr(*ciably relieved. 

lie was cystoscoped under ether and his bladder ea)>acity ]>roved oho ounce 
and a half. It required three quarters of an hour to obtain a sutliciontly clear 
medium to look through, on account of the pus coining down from the kidneys. 
The prostatic base was red, resembling a strawl)(‘rry, the rediu'ss (»xten<ling 
along the trigone. There was a small ulcer lu'ar the mouth of the l(*ft under 
and many flocculi were seen c<nning from it. 'I’h(*r(* was also a typi(*al tuber- 
culous ulcer on tlicj anterior wall of the bladder n(‘ar tlu^ sphincter. Two small 
bodies resembling small calculi were seen lying behind the trigom*; but th(*sc 
Avere no longer visible* at the time of a later cystoscopy. Ida* bhulder was but 
slightly inflamed. The clinical picture was oiu* of tuberc'ulosis of tluj kldiU'V 
Avith extension to tlu* bladder; but no tubercle bacilli could be f<»und in the 
urine, although it showed the colon bacillus, tla^ staphylococcus ami tlu* strcjito- 
coccus. OperatiA’c interference seemed to be indicat(*d, but lueanwhih; th(^ 
patient’s condition Avas im])roAX*d. The ureters Aven^ cath(*t(.‘riz(*cl and an im- 
pediment Avas encountered in the U])per part of tlu^ left ureter. After the (*athc‘- 
ter had been pushed into the renal jadvis, two drachms of urim* escapc*d, of a 
starchy color and a low specific gravity and containing a large amount of pus 
and mucus, shoAving j)yoncphrosis on that si<h*. The right uret(*r Avas not stric- 
tured and there Avas no renal retention on that side. The condition Avas pyeh)- 
nephritis. 

The patient had a marked polyuria; there Avas pyom^phrosis eff the left ki<l- 
ney, due, I believe, to a partial destruction of that organ by a mixed infection 
Avith tubercle bacilli and j)Us-producing germs. The obstruction of the left 
ureter could be accounte*! for by a tuberculous thickeming or stricture and the 
ulcer near the mouth of the left ureter I belieAxvl to be the result of the descend- 
ing process through the duct. The ulcer pn the vesical wall was ty])ically tuber- 
culous, and the bladder Avas slightly inflamed. 

The condition in the kidney was a much more extensi\^e process than tl\at 
in the bladder. Tubercle bacilli were found in the urine a few (h^^s afterwards, 
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corroborating the diagnosis of urinary tuberculosis. The patient was kept un- 
der the treatment alnuidy outlined for about one month and was relieved of his 
pain ; tlien he was sent home to continue his medical and hygienic cure. Ilis con- 
dition steadily improved and one year later lie rej)orted freedom from symptoms 
and absolutely normal urine, excepting a slight dcificiency in urea. The patient 
has been seen repeatedly since and has continued in perfect health for live years. 

Cahk Ko. 2. — The second patient, whose history was much shorter and more 
involved, Avas an expressman, twenty-one years old, about 5 f(H;t 8 inches, 
pale, thin and gaunt, having recently lost thirty jionnds in weight. Five months 
before, the jiatumt had urethritis and three wc(*ks before freepumt urination set 
in, nntil urine Avas passed every fifteem to twenty minutes, both day and night, 
Avith burning and tenesmus. The second urine Avas Avhile, turbid, of a starchy 
or milky hue; at other times it resembled rainwater. ITis jirostate was soft, 
Avilh the excerption of a nodule on the left side; vesicles tender. The; bladder 
held but a few drachms. He Avas ])ut U])on the same treatment as the first pa- 
ti(‘nt and his meatus, Avhich had been 17 French, Avas cut to Xo. French. 

The urine shoAved a specific gravity less than 1.001, slightly acid; albumin 
15 ]H‘r C(‘iit by bulk (Ilelhrr’s test); urea -jV 1 per cent; an occasional red 
bloo(l coll; pns, innumerable cells, small masses and pieces of pus casts; casts, 
hyaline, granular and jms; ejuthelia, granular, renal and vesical; bacteria, 
gonococci, colon ba(*illi and tubercle bacilli. The general s])ecimens showed a 
reno-vesical tubercMilosis. Tin* kidneys were markedly involvcrd pyelo-nephritis. 
The ])atient, und(*r the treatnuuit already outliiurd in Case Xo. 1, was im- 
proving slowly and gaining in strength and Aveight. Cystoscopy Avas tried, 
but lu^ could not tolerate sufficient fluid in his bladder. Finally it was j)er- 
formed under a general amvsthetic. The bhnlder held at this time three ounces; 
it was much cong(*sted about the trigone and somcAvliat inflamed. Small ulcera- 
tions w(*r(^ seen about the mouths of the ureters, (catheterization of the ureters 
was performed, the cathet(*rs nuuaining in for one hour. 

The examination of tlui two specimens Avas as follows: 


Quantity — 27 c.c. ("wij). 

Set 1 i m en t — si i gl 1 1. 

( \.>lorl(\ss. 

Albumin — 10 ]u*r cent by bulk. 
Sugar — n(‘gat i ve. 

Urea — ^ of 1 per cent. 
Indican — negative, 
lied blood cells. 

Pus cells and pus in masses. 


Left 

Quantity — 03 c.c. (oiijL 
Sediment — none. 

( ^olorless. 

Albumin — 25 j)er (*ent by bulk. 
Sugar — lU'gat ive. 

Urea — J of 1 per cent. 

I ndican — negative. 

Red blood cells. 

Pus cells and pus in masses. 
Casts, hyaline, granular and pus. 
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Tlie process liad been principally in the loft kidney, and the pns, mixed casts 
and pns casts foriiicd had principally come from this side. 

The patient gairu^d (deven j)onnds during the first inontli and twenty during 
the second. One year afterwards he weighed ISO pounds. The symptoms in his 
case were more acute than in Case No. 1. The polyuria was more marked; the 
specific gi*avity and the urea were less. The process was much more mark(^d 
in the kidney tlian in the bladder. There were ulcers about the mouths of 
both ureters, showing a descending infection. Tlu^ ])atieut ran but a slight 
temjierature, however, never more than 100"^ F., which was a little more than 
Case No. 1. ITe was under treatment for two months and, wh(*n h(^ was obliged 
to return to his home at this time, his condition was much improved. II(j could 
hold his urine an hour or more during the day and only urinated four or live 
times during tln' night. Jlis urine was also Ix'ginning to assunu* a normal color. 
The patient has rt‘])orted to me since then and his urine has b(‘come jiractically 
normal, with the exception of a few pus cells and a slightly diminished amount 
of urea. 

The favorable outcome of these cases, without surgical interference, does 
not in any way alt(‘r my opinion, as expressed abov(*, that renal tuber(*ulosis 
calls for timely nephrectomy in the best interests of th(» pati(*nt, as soon as a 
])ositivc diagnosis has b(*(*n made and the functional sutH(*iency of tin* oj)posite 
kidney has been established. The following conclusions will, th(‘refore, show 
that I consi<ler tuberculosis of the kidney a dis(»ase to be tr(*ated surgically in 
the majority of cases. 

Conclusions. — (1) I believe that there are many cases of ])olyuria of tu- 
berculous origin not diagnosticated as such. 

(il) I l)elieve that there are many cases of tulxu'cmlosis of both kidneys in 
which the j)rocess is cured under improved geruu’al comlitions of treatment and 
hygiene, and conseciuently increased bodily resistance*. 

(»]) I believe that there are ])atients with double tuberculosis of the kid- 
neys, one organ more involved than the? other, in fairly good health and running 
a slow course, who, if allow(?d to go on conservatividy, imd(‘r supportive^ treat- 
ment, would survive the elise*ase, through the healthier kidnew performing the 
work for beith, while the one more affe^cteel we)uld e*ontinue^ to de*generate until 
entirely destroyed. 

(•4) I bedie*ve that, in any suspected case?, we shoulel iinmediatedy make ani- 
mal inoculations and examine specimens of urine fre*epiently. 

(5) I l)e*lie?ve that most easels f)f tuberculous kidne*y are neit operate‘<l on 
early enough. 

f(>) I think that better codi)eration should exist between the patient and his 
physician, on the one hand, and the surgeon on the otlu^r. 

1 may here arid that, since writing this cha])ter, I have had othi‘r cases in 
which reno-vesical tuberculosis has been found, that have been successfully 
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treat^jd by the treatnient above outlined. One ease, a man who eaine to me two 
years ago with renal tuberculosis on one side and a healthy kidney on the other, 
was sent to the hospital for uephreetomy. He delayed entering for three weeks. 
Then he was again examined when about to be opi^rated upon while under ether 
and found to have an acute ])arenchymatous ne])hritis of the former healthy 
kidney. He was accordingly returned to bed and not operated. Since then 1 
liave kept him under observation and for the last year he has b(*eu sym])tomat- 
ically well and heavier than ever before. 

Statistics of nephrectomy in renal tuberculosis, by Albarran, of some of 
the prominent oi)erators up to 1905 shows: 

Albarran — 04 cases, 2 deaths. Tsracd — 1 1 cases, 4 d(»aths. 

liovsiug — 47 cases, deaths. Krihilcin :]4 cas(‘s, 2 <l(*aths. 

Kiinimel — L‘5 (*ases, 5 deaths. Casj)er — 20 cases, 2 deaths. 

The total is 7 ]>er cent mortality. 
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HYDRONEPHROSIS 
( I h‘on c pli rofiis ) 

irYDROXEPiiROsis ov uToiieplirosis is a plironie distcnlioii of the polvio cav- 
ity by an ase])tic liquid deprived from normal urine, with progTcssive. sclerosis 
of the walls of the sac. 

It is clinically not a common disease ami the ap])aront freqiioiicy is not so 
great as the real frequency, for there are many latent cases discr>vered only at 
autopsy. Tt is twice as freipient in females as in males and usually affects the 
right side. 

Etiology. — Obstruction of (he excretory channels of the urine ami, more 
particularly, incomplete ol)struclion of the ureter constitute the (*tiology of 
hydronejdirosis. Obstacles in the lower urinary tract due to congenital 
anomalies of the urethra, such as a nan*ow meatus, valvules or strictures may 
serve to dilate th(‘ kidney, hut only after the whole urinary tract has Ix^en dis- 
tended to a variable extent. The nioderatc bilateral distention seen sometimes 
in old neglected cas(*s of ac(piired strictures of tlu* urethra is rarely as(q)tic- and, 
ev’cn if it is, it does not deserve to be eonsitleiH‘<l as a disease in itself, ludiig 
only the last stage of a generalized urinary dilatation, (^unphde au<l sudden 
obstruction of the ureter 1>y stone or experimental ligation is not a cause of true 
hydronephrosis, as in these cases the kidney at iirst l)(K*omes somewhat diluted; 
but this stage is short, and is raj)idly followed by renal atro])hy and sclerosis. 

Incomplete obstruction of the ureter is them thi; true cause of hydrone- 
phrosis, either congenital or acquired. The group to which a given case belongs 
is usually evident, and yet it is sometimes difficult to decider what was the 
primary cause. The tendency at presemt is to recf)gnizc as cong<‘iutal Jiiany 
cases that were formerly classifie<I in the ac(pHre<l class. 

(’oxoExiTAL IIvDRoxEiMiKosis. — The kiiowlcdgo of a few ernbryological 
conditions enables us to understand why and how it develops. The ureter, dur- 
ing intra-uterine life, is not the smooth canal we are accustonuul to see in the 
adult, l)ut is constricted in some places and dilated in otlnu’s, l)esides showing 
in its lumen numerous valvules formed either by tlu* mucosa alone or by both 
the mucous and muscular layers. These formations arc met with most fre- 
(piently at the uretero-pelvic junctit)ii and next at the lower end of the ureter. 
Iheso normal valvules disappear later under the influence of a normal growth 
560 
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and of llie pressure of urine. In most cases, however, they have not' completely 
disappeared at the time of birth and consequently the ureter in the newborn- 
still shows a number of irregularities, both on its outer and inner aspects, that 
must be considered congenital clef eels and later may cause a partial obstruction 
of the ureter. 

If the obstruction is very marked, hydronephrosis develops during fetal life 
and exists at the time of birth, sometimes of a very large size; but oftener the 
obstruction is but slight and then the retention is more progressive, requiring 
y(‘ars of slow advance to develop into a clinically a])preciable tumor. This ex- 
j)lains why hydronephrosis appears especially as a disease of the third decade 
of life. Besides the increase in size of the renal pelvis (the sac), hydro- 
no])hrosis is attended by the development of certain se(foiidary lesions, such as 
valvules at the pelvic origin of the ureter, kinks, bends and adliesions of the 
upj)t*r ureteral segment. All of tliese comph^te and tighten the obstruction and 
to the superficial ol)server seem to be the real cause* of tla* .etentiou, as they are 
much more apparent to naked-eye ex- 
amination, and much easier to detect, 
tlian the oft(»n small and indistinct 
cong(*iiital defect which has been the 
real cause of the trouble. For this 
reason, the iin]a)rtance of congenital 
caus(*s has not been properly estimated, 
until of late when a careful study of 
the subject has shown the true cause. 

Valvules are tlie most frequent con- 
genital defects, but rongrnilal, ureteral 
strict ui'es also occur and exert the same 
causal influence. 

An anomaly of j)osition also predis- 
poses to hydronej)hrosis. Fig. *318 
shows one of my castes which was lo- 
cated at the sacro-iliac synchomlrosis. 

An effort to replace it failed and it was 
rcuuoved. The body of the kidney was 
seven inches and very thin. The ])elvis 
Avas of large size. 

Besides the lesions of the ureteral wall itself, some outside anomalies may 
also reduce the caliber of the duct and cause uronephrosis. Such compression 
may be due to an abnormal blood vessel, generally an artery, very exceptionally 
a vein. It was found in three out of four cases (seventy-live per cent) that 
the inferior branch of a renal artery, given off prematurely, passed in front 
of the uretefo-pclvic junction, whereas in the remaining case it passed pos- 
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Inches Long, Situated at the Sacko-iliac 
Synchonuro.sis. (Author’s case.) 




662 HYDRONEPHROSIS 

t(*riorly. Some writers eontoiid that an artery jiassing anteriorly cann6t cause 
liy(Irone|)Iirosis, and it is ec*rtaiii that in most cases this is tru(», hut when 
the dilatation begins exactly at the point where the artery crosses the duct, it 
may liave a causative action. 

The nr(»ter was also found in one case to be compressed by a band represent- 
ing the remains of the duct of ^^liiller, and in another case by a band repre- 
senting traces of llie AVolffian duct. 

A faulty position of the ureter may also result in a narrowing of its lumen. 
Kinl’s have ofhui been accused, but it seems that in many of tlie cases the kink- 
ing was secondary to tlu^ hydron(»]dirosis and not its cause. The same may be 
said of a faulty insertion of the ureter, that is, (dther too high or too obliqmdy 
into the pelvis. 

Torsion of the ureter is always m(‘ntion(Hl among tlie causes of congenital 
hydroneplirosis, and y(d, real torsion is (‘xceedingly uncommon, as there are 
only four authentic cases of such a condition on record. 

In exslroplnj of ihc bladder^ tlie fundus of th(‘ viscus forms an inverted 
pouch in which the inb^stines lie, and the 1oo]js of gut ]»r(‘ss on tin* ureter. Some- 
times the ending of the ureter in the bladd(‘r is not normal, either because tlie 
ureter, after having gone too far down in th(‘ tnu^ pelvis, must take an ascend- 
ing direction to reach the trigone, or because the intrajiarietal course is too long 
and too oblique. 

Next to the anomalies in the position and caliber of the ureter, the anomali('s 
in number of the ducts are generally mentioned as ])ossible caus(‘s of this trouble. 

This is not a jirobable cause, however, as tlu* ahsvnre of one urcler cannot be 
a cause of liydroiK'phrosis, f(»r the simple rc^ason that, if th(» ureter does not 
develoj), the pelvis cannot exist. Neither can supernumerary u refers cause a 
retention unless they are. strictured, in which case the stricture and not the 
numbers of ureters is the cause. Tlie same applies to abnormal emliiigs, for 
here also a strictured condition of the end must exist to cause retention in the 
ki<lney on that side. When a supernumerary and strict ur(‘d ur(‘t(*r caus(*s a 
hydronephrosis, it alnu»st invariably correspomls to the upper half of the kidmw. 

Congenital hydronejdirosis is often associated with abnormalities of the 
kidney. It has been seen in single kidneys and it is not very rare in hors(*shoe 
kidneys, on account of the curve* the uret(‘r has to describe in order to pass in 
front of tin* isthmus. 

Acoi;ikki> IlYnitoxKrMiKosis. — We find here the same mechanism of obstruc- 
tion; (1 ) By lesions of the walls of the ur(?ter itself; (2) by a faulty position; 
(^5) liy extmaial (rompression ; (4) by occlusion by a foreign body lodged within 
the lumen. 

( 1 ) Ohsfruellre lesions of the wall of the ureter are not very common. They 
sornetinu.'s result from tuberculous ureteritis. Ordinary ureteritis leads geiier- 
ally to pyonephrosis. Acquired strictures of the ureter are also rare. 
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(2) Faulty poftilions of tlio part of tlic iiretor arc produced cliiefly Ly 

kidney mohilily. The laller is not as pr(‘doiiiinuiit a (*auso of hydronejdirosis as 
was formerly assumed. It seems fairly well established that many ()f the eases 
formerly attrihutcsl to it are really eoiigcmital hydronephroses <lue to some of 
those defects we have mentione<l ; hut nevertheless, movable kidmw is still a 
cause of retention. A chanj!;c in the dii-ection of the kidney and ureter, as in 
scoliosis, is soimdinuja sutlicient. 

The lower extremity of the ureter may lx* occluded in procidentia uteri, or 
when there exists an intravesical prolapse of that (md. 

(‘5) External r.nmpresnionif are th(( most important causes of ac(]uired hy- 
dronephrosis and cancer of the uterus and of the ]»rostalt‘ occu])y th(‘ ff)remost 
place. Vesical tumors, uterine fibroids, tuberculous glands are other caiise.s. 
Special mention must be made of pregnancy. 

(4) Ohdrwtion try foreiyn bodien inclmh's sttmes and blood clots. The lat- 
ter do not .seem resistant enough to be tlu^ ntal cause of retrodisleiitiou, although, 
at omt tiiiK', th(i theory of traumatic hydronephrosis was based upon them. 
Stones cause calculous hydrom^phrosis not so 
much by the obstruction due to tlu* cah-uliis it- 
.self, as by that due to th(‘ h'sions of the ureteral 
wall caused by tlu* jiressurc of the stone. 


Fia. 3 10. — Hydronkpiirosis, Fig. 320. — ^Hydronephrosis, 

First Stage. Second Stage. 

Pathology. — Wlicu an ob.stniclion occMir.s, the urine aeeniiiulates in the renal 
pelvis and ealiees as last, as it is seereted ( Fi,i»’. JllO). Gradually, the renal 
pelvis dilates and the urine, eontinuin«»- to be seereted, coiu])resses the renal 
substanee, disturbiuj; both the nutrition and the seereting eapaeity of the paren- 
ehyiua and rendering the stroiua aiuuuie (Fig. Gradually under the iii- 

fluenee of the eoui})rossion and degeiK'ration of the renal vessels, which are 
pressed ii])on by the sac pushing forward as it distends, the kidney structures 
undergo the changes of int(M\stitial uejdiritis. The stroma hypertrophies, the 
]nirenchyma degenerates and atro]ihies. The (*oiupression and distention con- 
tinuing to the last, the kidney is converted into a large librous cyst, with a series 




Fig. 321. — Hydronephrosis, 
Third Stage. 
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of pouches reprosontiug the calices, separated by thin septa, representing the 
remains of the columns of Bertini (Fig. 321). These pouches may coinmuni- ' 
cate freely with the general cavity or be shut off from (?ach other and from the 
j)elvis by fibrous ])artitions. The relative degrees of the involvement of the 
pelvic caliees and kidney structures varies in each case, the extreme type al- 
luded to above being comparatively rare. 

The ivalls of the hydronephrotic ci^’st may be thin, translucent, or thick and 
fibrous, even partially calcified in old cases. 

Adhesions betweeui the sac and the surrounding structures add sometimes* 
considerably to the thickness of the walls. I'he size varies from a slight dilata- 
tion of the normal pelvis to an enormous bag occupying the greater portion of 
the abdomen, and sometimes extending to the true pcjlvis. This depends upon 
the permanency and the lightness of the obstruction. 

The eontenfs of the sac avo at first simply urine, but changes promptly fol- 
low. In many instance's, tlie iluid is of a very low specific gravity, and contains 
hardly a trace of urinary (*onstituents, es])ecially when the renal destruction is 
considerably advanced. 'I'he urinary salts are gradually absorbed by the blood 
from the hydronephrotic sue*, so that but f(*w remain. Tlu^ contents may be- 
come ammonia(*al, turbid, sahgiiinolent. If infe(*tion takes place, we have to 
deal with uropyoiu'plirosis. Sometinu'S the fluid is tliickent‘d to a colloid mass 
and cholest(*rin (*rystals have be(*n occasionally met with. Smaller or larger 
amounts <if albumin, hyaline casts and epithelia have also been found in tla? sac 
contents. 

The opposite kidney usually ])resents a low-grade nejihritis, but much less 
marked than in case* (»f ])yone])hrosis. 

Symptoms. — Many cases nanain latent. As a rule, the subjective symptoms 
are reduced to a minimum, and nothing calls attention to tin* condition until a 
bulging is noticed in tbo ileo-costal region j>n one side*, wheai palpation will show 
a tumor varying in size within extremely wide* limits. This tumor is usually 
first felt in the loin, but is sometimes distinctly abdominal from the Ix'ginning. 
In the majority of the cases, the tumor is not tender and appears as a rounded 
or lobulated sw(*lling of an elastic nature, which can usually be ballotted when 
not too large and li(*avy or too flaccid. Fluctuation may be present wh(*n the 
walls of the sac are not too much thickened or when the tumor is not very tense. 
Ilesf)iratory mobility of the tumor, always more marked on the right side, may 
be elicited if the tumor is not too large. 

Cystoscopy will show that (me of the ureters is blocked and <loes not allow 
the passage* of urine (comj)lete obstruction), or that the j(»ts are weak and d(’- 
lay(*d and do not recur in the same rhythmic succ(*ssion as on the healthy side 
f iiufomjdete obstruction). 

CreienU raihoterizntion will show the i)res(*n(?e and the situation of the (fi)- 
staclc, and in incomplete (obstruction the catheter may be able to pass the nar- 
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row point and obtain a varying ainoimt of urine from the renal pelvis. A com- 
parison of tli(? analytic features of the two urines, including the amount of 
chlorids, the freezing point and the amount of urea in the urine on each side, 
will show the difference between the urine of the healthy kidney and the hydro- 
nephrotic fluid, and give an idea as to tlic secretory value of the distended 
kidney. 

The tumor may give rise, like any other abdominal tumor, to c(^rtain jyres- 
aympioms. Tliese are chiefly the result of the compression of the lungs and 
heart caused by the tumor pushing upward against tlu? diaphragm, ami of the 
compression of the colon du(i to the forward and downward extemsion of the en- 
largement. Digestive disturbances, esp(*cially obstinate consti|)ation, are com- 
mon syin])toms of hydrone])hrosis when th(^ sacs arc of considerable size. 

Symptoms referable to the cause of the obstruction, that is, renal calculus, 
uhu’ine cancer and other conditions, may form th(‘ salient feature of the clinical 
picture, tlu^ hydronejdirosis Ixuiig altogether secondary. 

in sonic cas(‘s, particular symptoms become so prominent as to justify the 
dcscri])tion of special types of the disease, such as the hematuric type, the pain- 
ful tyjie ami tlu* intermittent type. 

Hemal uria is not a regular symptom; in fact, it is very rare, but has been 
observed by several surgeons, and is sonuMimes very profuse. TIk^ contents of 
the renal jielvis may lx* sanguinoleiit or decidedly bloody. Th(» urine may be 
lightly or <l(M*])ly ting(*d with red. All this dejiends upon the congestion fol- 
lowing distention. 

ral)i is not- a ])r<)minent symptom in ordinary eases of hydrone])hrosis, but 
severe attacks abdominal jiain and renal colic are the riih* in the type called 
int(*rmitt(*nt. They sometimes occur when there are larger and tense retentions 
and may even lx; seen with small sacs. The jiain is chi(*fly due to the dlsfcnlion 
of the prlris, Tt (*an Ix^ pro<luced artificially by tlu* injection of cold or hot 
water into the pelvis through a ureteral catheter. When a certain amount is 
reached, the pain becomes V('ry severe, much like that of renal colic, and, if the 
distemtion is not promptly relicv(*d, becoimvs unbearable. The mechanism of 
pain in hydronejdirosis is thus made obvious. 

Tnlennl/lenee, in regard to the pain as well as the emptying- of the sac, is 
a striking feature in many cases of renal rehuition, and a special type known as 
ialevmUlvnt h ydroiiepli rosis has been based uj)on the connection which at first 
sight seems to exist between tin* (wacualion of the sac and the arrest of the pain. 

(Hinirally, intcuMiiittent hydronei)hrosis is charact(u*ized by periodical at- 
tacks of pain, during which the kidney becomes enlarged and the amount of 
urine voided falls off. Later, the ])ain subsides and iht* kidney decreases in 
size, while the amount of urine voided increases to, and sometimes considerably^ 
above, normal. 

The mechanical cause of the distention and pain is the alternate tightening 
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and roloasiiig of the nrcteral obstruct ion, generally eansod by a kink of the 
nj)])(*r part of tlie ureter, in eonsequenec of a movable kidney. When the kidney 
falls, the nreU'r kinks and urine is retained, lienee pain froin distention, swelling 
and oliguria ; but when the kidney returns to its place, the; urine Hows freely, 
lienee polyuria and reduetion in the size; of the hydronephrotie organ (page 405). 

Unfortuiiately for the value of the theory, the sueeession of phenouieiia is 
not always as regular as it should be, as the amount of urine void(?d at the end 
of the attack is in excess of the normal amount and often out of jiroportion with 
the size of the organ. Sometimes there is more than a gallon .afl(*r the attack 
in a case with a very sniall tumor; whereas in the same case catheterization 
during the attack did not show more than one ounce in the judvis. Accordingly, 
there seems to be no real ndatioiishi]) b(‘tw(‘(‘n the amount of urine retained in 
the kidney during the ])eri(Kl of oliguria and the snbseipieiit jiolyuria. 

A conclusion much more in conformity with truth would be reach(‘(l in many 
cases if the swelling of the kidney were attribiitinl to renal congestion instead 
of urinary retention, and the jKilyuria interpreted as the simple result of the 
preceding congest ion. 

Wliih? thii feature of intermittence is es[K‘(*ially pronoiinc(‘d in retention 
due to movable kidnev, it is common to all riaial ri‘t(‘ntions and is shown bv 
each at some period of its develo])ment, g(*nerally during the early stagi*s. 

Complications. — Rupture of a hydroneplinaic sac is rare. It may b(‘ intra- 
or retro- peritoneal. Completcj and lasting anuria, is also ran*, but oliguria and 
intermittent anuria are common. In hilaUu’al cas(‘s, uremia may su|)erven(?. 

Infcrhon is a much more? frcMpumt contingeney. It leads lirst to uropyo- 
nephrosis, and ultimately to iiyomqihrosis. 

Course. — The course of hydronephrosis is usually chronic and covers years. 
The tumor ac(piircs a large size, the kidmw tissue gradually undergoing com- 
plete destruction. L(*ss freipiently, the course is acut(‘, with a numbin’ of pain- 
ful attacks which recur at irregular intervals. A chronic hydroni’phrosis may 
occasionally changi; to the acute form or develop acute symptoms tinuiiorarily. 

Diagnosis. — The actual diagnosis is based on the ])resenc(* of a tumor in the 
flank and the immediate discharge of a large amount of clear aseptic fluid on 
introducing a catheter into the renal jiclvis, or, if the ureter cannot be cathetiu’- 
ized, by an (exploratory incision and puncture of the sac. 

The dilJereniialion of hydronephrosis from conditions simulating it is not 
always a sinijilc matter. 

Suppurativa condilums in the kidimy itself or in tin* pelvis ane frinpientlv 
mistaken for hydronephrosis, but in all such cases in which infection is present, 
the course of the disease is more rayiid and acute* in cliaracte*!* and there is jms 
in the kidne^y urine from that side. 

In cases of a perincphritic suppurative condition, there arc always symp- 
toms of sepsis and a lumbar incision is immediately indicated. 
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Cysts of the kidney, liver, spleen^ mesentery and other abdominal organs 
have been mistaken for hy(lr()nei)hrosis, but they do not give rise to the urinary 
change. Hydatid or other (tysts of the kidney may be siis])ectcd when urinary 
obstruction can be excluded and when a fluid (firciimscribed tumor exists. Hy- 
datids of the liver may develop in any part of the organ and may resemble 
hydronei)hrosis when they a])pear on the postero-inferior asi)e(d. Generally, 
hydatid cysts of any intraperitoneal organ can be traced by pal])ation or per- 
cussion to the organ with which they arc continuous. There arc not the same 
urinary changes and no obstruction to the ureter. 

Ovarian (-ysts . — These grow upward instead of downward as in hydro- 
nephrosis. Himaniial examination by the vagina and also in the loin will g(*n- 
erally show us the (HfF(*rence. Hydronephrosis developing from a kidney dis- 
plac(‘d into tin* jielvic cavity has led in a number of instances to the removal of 
the organ ( ne])hrectomy), mistaken for an ovarian (*yst. 

A localized accumulation of fluid in tuberculous peritonitis can bo mistaken 
for Imlronephrosis, as it may form a tumor in this region. 

'J'he completeness or inconn)leteness of the obslriurtion is determined by 
cystoscopy and ureteral catluiterization. The site may be determined ])y tlie 
physical examination of the abdoimm and by the (examination of the urinary 
tra(»t for uneteral obstruction or t\inior in the bladd(‘r; while a history of renal 
coli(*s would point to a calculus in the ureter on that side*. 

The slate of Ihe opposite kidney is det(M*mined by various methods of diag- 
nosis d(*scribed in the cha])ter (Jii Ihmal Examination. 

Prognosis. — The prognosis depends upon: {a) The cans(‘ of the obstruction, 
{h) the pivs(m(*e of eomjieiisatory hypertrojdiy, (r) the uiiilaterality of the 
hydrone])hrosis, (//) the liability to infection and (c) the possibility of surgical 
relief. As a rule, })atients can go on for years with a hydrouei)hrosis of mod- 
erate siz(‘, but there ar(» always the dangers mentioiu'd to bo borne in mind. 

SpontaiKM^iis atrophy, with complete (dditeration of the sac, has been known 
to occur, but a return to the normal condition is imi) 0 ssible. 

Treatment. — An acute attack of pain and retention occurring in tlu^ course 
of hydron('i)hrosis should be treated jadliatively by rest in bed and by the ad- 
ministration of morphin and other sedatives. 

The radical treat nienl of hydronephrosis depends upon: ((/) The cause of 
the obstruction, {h) the site of the obstruction, (r) the condition of the atfe^cted 
kidn(*y, (d) the condition of the oppe^site kidiu\v. The principles which must 
guide us in the choice of the method of treatuumt arc?: (1) We must preserve 
as much of the affected kidney as possible, and give the remaining parenchyma 
every jxjssible chanc(* to ])erform its function; (2') we must, if feasible, remove 
the cause of the obstructi(Ui rather than its effect; (»3) w(^ must not remove the 
diseased kidmw unless its remnant is utterly useless, and unless the opposite 
kidney is positively known to be healthy. 
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The surgical measures that can he employed in hydronephrosis are: 

. r («) Catheter d dcmeiire. 

1. Lretcral catheterization J 

2. PuiietTire. ^ 

3. Xephropoxy. 

4. Operation to restore the ureter. 

5. Xeplirolithotoiny. 

C. Xcphrotoiny. 

7. Xephrectomy. 


These procedures are far from having; the same value. e sliall not discuss 
here nephrolithotomy, Avhich comes under another heading. 

Uretekal CATiiETERizATiox lias had its day, in th(‘ treatment of hydro- 
nephrosis. The cases benefited by it all belong(‘d to minor retentions due to 
movable kidnej's. 

Tuxcture should never be employed, as it is attended by risks of infection 
and an escape of the lluitl into the peritoneal cavity. 

XKPnK()To:MY is indicated: (1) When, tlie opposite kidney being destroyed, 
it is absolutely essential to preserve those parts of the liydronephrotic organ 
which have been sjiared by the pressure of tlie retained fluid. (2) Wluui 
hydronephrosis exists in both kidneys. (3) When th(» stale of the opposite kid- 
ney is unknown, (4) Wh(?n special circumstanc(*s exist whicdi prevent the im- 
mediate removal of the obstruction to the urinary flow and there is hope of 
doing so at some future time; also when a renal calculus is presemt in the kid- 
ney or ureter. During neplirotomy, a ureteral catheter sliould always lie ])assed 
from above dowuAvard for cx])loring or one from below u[)ward for drainage. 

The fistula remaining after m»phrotomy is permanent, unless the operation 
is followed by a secondary ncjdirectomy or a plastic operation on the linger. 
The edges of the sac should be stitched to the wound, including the lumbar mus- 
cles as in nei)hrostomy. Drainage may be secured by means of a tub(». 

All the above-mentioned methods may have given some success, but they are 
open to one capital objection, namely: That they do not remove the cause of the 
condition, thus classing them as mere makeshifts and not advisable procedures. 

The same cannot be said of the three whicli are left: Nephrectomy, nephro- 
j)exy, plastic operations and anastomoses on the urett^r. 

Xepiirectouy removes the pathological renal condition, but also the remain- 
ing functionating tissue of the disea.sed organ. It sliould therefore be the last 
resort and should not be even considered unless the surgeon knows that the 
other kidney is sound. Primary nephrectomy must be reserved for those long- 
standing cases in which the tumor has reached a large size and appears cystlike, 
with thin walls and no surviving renal tissue. Secondary nephrectomy is indi- 
cated in the presence of a permanent fistula after nephrotomy, when the opened 
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diseased kidney is useless and the other organ sufficient to carry on the work 
of both. 

Nei)liropcxy and operations for restoring the ureters arc then the operations 
of choice in the treatment of hydronephrosis, and are in conformity with the 
modern trend of renal surgery. 

‘ Nkpuropexy should be the operation of choice in cases of }iydrone|)hrosis 
caused by abnormal mobility on the part of tlie kidney. 

It is important in all cases to be sure that the ureteral kink is not fixed by 
adhesions and does not remain in spite of nephropexy ; also that a ureteral 
catheter be introduced from below before o])erating. If no kink is felt at the 
time of operation, nephropexy is performed; but if a kink is f(*lt, or the ureter 
is not ins(U’ted into the proper part of tlie renal pelvis, the condition of the 
ureter must be corrected before anchoring the kidney in proper ])osition. 

Opkkatioxs for restoring drainage TiiKoudir THE URETER (polvic ure- 
teral operations) are in all respects the best when an ohstruction is present, as it 
is evident that the preservation of some functionating renal tissue, even if but 
little, is worth some extra effort on the surg('on\s part. 

We do not iiitcuid to speak here of the operations on the continuity of the 
ureter — ureterotomy for stone, ureteroplasty for stricture, et(*. — but will con- 
sider th(? treatment of the most common cans(», that is, ohstrnctive lesions in 
the upper part of tlie ureter, for which conditions special interventions have been 
<1 e V i sed . T liese a re : 

(1) The division of the spur between ])clvis and ureter (kentrotomy ) in 
case of abnormally high insertion of .the latter. 

(2) Treterojilasty or correction of a stricture of the ureter based on tlie 
same iirinciple as pyloroplasty. 

(d) l'^retero-py(»lon(»ostoiny or transplantation of the ureter itself, or of the 
ureter with an adjacent ring of pelvic tissue to the lowermost point of the sac. 

(4) Lateral anastomosis of the uretcu*, or creation of a commnnication be- 
tween the sac and the ureter below its obstructed part. This is recommended 
jiarticnlarly when the first part of the ureter is markedly altennl. 

(.^)) Resection of the Pelvis. — The restoration of normal excretion of urine 
may also be brought about by the r(*section of the lower ])art of the sac, and 
aiKfhoring the kidney in a suitable position, tilting its upper pole toward the 
]nedian line, if necessary. This seems to be the best intervention when the 
ureter, after it has been freed from its adhesions, shows a normal lumen, which 
is very often the case. 

(0) Pyeloplication or capitonnage of the exuberant pelvis is a good com- 
plementary measure, but insufficient Avhen employed alone. 

(7) Tn a few of the rare cases of hydronephrosis devclojied in an ectopic 
kidney in a low position, direct anastomosis between the bladder and the kidney 
has been successfully resorted to. 
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OPERATIVK SURGERY OF THE KIDNEY 


Operal ions 


Externa 1 exj )lora t( >ry. 
T nteriia 1 ex])lora tory. 
J\vcl()toiny. 
Xe])liro])exy. 
Xeplirotoniy. 


Xcplirostoiny. 

.Neplir(*c*tniny. 

Secoiidarv iu'])hrect()iuy* 
Siil)ea)>siilar iioplir(*(*t(>iny. 
IVirt ial ne])lireetoniy. 


Extraperit()iu*al. 


21ie Jioiilcs 

Iiitra]5erit()iical. 


Vertical. 


Transverse. 


The Incisions 


Ohlitpie. 
( ’iirved. 


Positions 

Lying face down with an air ])illow under abdeinen. 

Lying on back with sand l)ag or block under up|)er lumbar n^gion. 

Lying on healthy sid(? with blo(‘k, sand bag, or other support umhjr l<»in. 


Comhinadon of lioutes^ Incisions and Positions 


Extraperitoneal < 


Patient on abdomen. Incision vertical or curved along the 
outer border of llie erector spinte muscle, only recom- 
UKUidcd for bilateral nejihropexy. 

Patient on Ijack. Incision transverse froin erector spinie to 
rectus abdominis muscle (Pesan’s operation). Eretpiently 
used. 

J’atient on the healthy side. Incision v(»rtical, curved, 
oblique or transverse. The curved incision is the best. 


Intraperitoneal. — Patiemt on back. Vortical incision along the outer border 
of the rectus abdominis muscle. Xot recommended. 
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The extraperitoncal operation performed through a curved incision in the 
loin with the patient lying on the healthy side affords the best means of operat- 
ing on ninety per cent of the cases requiring operation. It is the one that will 
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FlU. 322. — iNSTIltTMENTS UsED IN OpEHATIONS ON THE KiDNEY. 


/, Soalpol and probc-pointod bistoury. 
Straight pc*(lielc (damp. 

Thumb forcopa. 

4, Sfraislit scissors. 

5, Mouse-tooth fortjeps. 

(J, (^urvfHl scissors. 

7, (irooved director. 

S, Sponjire-holdiiif! forcc^ps. 

.9, Curved i)edicle clamp. 
lOi Artery clamp. 


It, Angular pedicle clamp. 

13, (luitcTas kidney retractor. 

J3, Intestinal cylindrical curved needles. 

LU Needle holder. 

15, Guiteras abdominal retractor. 

16, Hagedorn needles. 

17, Straight needles. 

IS, Fenestrated ureteral catheter and guide. 

19, Probe-pointed ureteral catheter. 

20, Blunt-pointed ureteral catheter. 


principally hv, coiisidtM’cd in this chapter. The instniinciits used in renal sur- 
gery are shown in Fig. J522. 

'^riiroughout the text, the kidney angles and triangles will be occasionally 
spoken of. The j)osterior kidney angle is at the junction of tlu* erector spina> 
muscle and the twelfth rib. The posterior kidney triangle is formed by the con- 
tinuation of the lines making the triangle until they meet the umbilical line. . 
In Fig. »‘32‘5, the inner side of the triangle which corresponds to the outer border 
of the erector spiiiie muscle is inches long (.1-/^). The outer side of the 
triangle corresponds to the lower border of the twelfth rib 21 inches, and a line 
continuing from its tip to the umbilical line 2 inches more, making -H inches 
(i'l-C). The base along the umbilical line would be about or more inches 
(li-C). The umbilical kidney line extends around the body at the level of the 
upper border of the umbilicus and corres])onds to the 1ow(t border of tlie right 
kidney. The deep markings of this triangle vary according to the size of the 
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erector spinas muscle, the slope and length of the twelfth rih and the lengtli of 
the ileo-costal space. The surface markings vary according to the amount of 
fat in this region. 

The anterior kidney angle in front is at the jnnetion of tlie outer border of 
the rectus abdoininal musele and the free border of the ribs Avliich correspond to 
the tip of the ninth costal cartilage. (See Fig. 324.) The anlerior kidney tri- 
angle is formed by the continuation of the lines going to form the kidney 



Fia. 323. — Posterior Kidney Angle. Fig. 324. — Anteiuou Kidney Angli 


angle to the umbilical line (A-B-(J). The inner border is 2.} inches long 
along the outer 'side of the rectus abdominis muscle {A-H) and the outer 
along the costal margin and continued to the umbilical line (A-C), The length 
of the base (0-B) corresponds to the size and the rounding of the body. These 
measurements vary greatly in different individuals and are the result of an 
average made from a number of cadavers while teaching anatomy in 1894. 

INCISIONS 

Vertical Incisions. — The posterior vertical incision is one made with 
the patient lying face downward with a pillow, sand bag or some other supjKirt 
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under the abdomen. It begins at the apex of the posterior kidney angle, that is, 
the junction of the twelfth rib and the erector spiiue muscle, and extends down 
along tlie outer border of the erector spinge muscle (Fig. 325). It is the one 
usually used in performing nephropexy, although the vertical incision can be 
made equally well with the ])atient lying on the side? opposite the kidney to be 
operated upon. The posterior incision has the advantag(^, however, in per- 
forming. a double nephro))exy, as 
then the position of the patient 
does not have to be changed during 
the operation. 


Fig. 32,5. — Po.stf:i«or Veutical Incision Fio. 326. — .Xnterior Vertical Incision Seen ox the 
Seen on the Left and the Short Right Side and the “ Modified ” Incision on 

Curved Incision on the Right. the Left. 

Antkkioii Vi:i{Trc.\L Tn( isiox (Fig. 32()). — The anterior incision is made 
with tli(‘ patient lying on tlie back with a support underneatli the vertebra*. It 
begins at the anterior kidney angle, that is, at the juncture of tlie iiiiitli cos- 
tal cartilage* and the rectus abdominis muscle, and extends downward along 
the ont(*r side* ed’ tins mnsele to a ])oiiit two in(»lies b(*Iow the nmbilical line.’ 
Tliis incision is nse^el ju’incipally for remewing tlie kidn(*y tbrongli the peri- 
temenm in ease*s of a large renal tumor. Sometimes a sbeirt iucisioii is 
made outward from the main iueisioii, at right anglers to it, wboii more space 
is needed. 

Lumbar Incision. — The Inmbar incision with the ])aticiit lying on one side 
is the one gemorally used in this country and may be cither transverse, vertical, 
curved or oblie]nc. 
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Transversk. — Tlio transverse incision is nsnally made with the patient 
lying on the back in the same position as for the anterior imdsion, and extends 

along the umbilical line from the erector spinte 
to the rectus abdominis muscle (Fig. *‘127). It is 
also made with the ])ati(*nt lying on one side. 

Vertical. — vertical incision is made in 
I lie same way wiu‘n the patient is lying on the side 
as when lying on the abdomen. It is rather small 
for extensive operations and is used principally 
for fixing in place a movable kidney and for ex- 
jiloring th(‘ organ. (S(*(^ Fig. .‘125.) 

Curved. — The curved lumbar incision is the 
most cons(M*vativ(», as well as the most economical 
as far as the expenditure of tissue is conc(*rned. 
Here the incision begins as a vertical one ami extends ilown m'arlv to tlu* cr(*s1 of 
the ilium (Fig. *‘128), where it begins to curve toward the anterior su})erior s])ine 

\ 



Fio. 327. — Transverhe Incision. 
The patient lying on the back 
or side. 



Fig. .328. Cukved Lumdar Inci.sion. The po.sitir)n preferred in renal .surgery. 


of the ilium^ sonu'time.s passing it when more .spu(*(* is m*ede(ly a.s is fr(‘(|uently 
the case wlien a neplirotorny or a nephrectoniy in ])athological kidiuys is being 
performed. Care must be taken, in 


making this incision, not to go too 
near the crest of the ilium, as in 
such a case it is more difficult to 
close it sati.sfactorily iift(?rward.s. 
This incision can be continued for 
any distance, even along the rectus 
abdominis mu.scle to the ])ube.s. 

Oblioui:. — The oblique incision 
begins at the erector spiujr muscle, 
one inch below the twelfth rib, and 



Fio. 329. — Oblique Lumbar Incision. 
Thf! patient lying on one side*. 
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extends in a direction parallel to this rib as far as necessary to complete the 
operation. It is a very good incision, hut does not leave the abdominal wall 
strong, as docs the curved one (Fig. .‘129). 

Posterior Vertical with Curved Lumbar Incision. — The incision used in 
describing the following o])eraliona will lx? the ]i()slerior vertical, to be coiitin- 
ned into tbe curved Inmbar when merc^ space is necMled. 

The eosiTiosr of tin; patitmt in making this hind)ar incision is lying upon the 
healthy si<le with the arm and thigh ef that side flexed, as is shown in Fig. :12S. 
Sometimes the thigh of the healthy side is extended and the one on the side 
of the ojKU'atioii is flexed and the knee rests on a sand bag. The first of the 



Fig. 330. — OpEnATiNO Table. Tliis has a transverse iron plate running across it that ran be elevated 
to any distance for regulating the patient’s position. I'he pegs in the iron plate prevent the body 
from slipping. 


two positions is, liowt'vor, jiroforml. A siip]iort slioultl bo placod on the 
table innhn* ilio healthy side of the i)atient of snoh i\ size and shape that it 
will sopMrate ns far as possible the space b(*twe(*n the Ixn’der of the ribs and the 
iliiini of the side to be o))erate<i. This snjiport should not be so high, however, 
as to push th(‘ healthy shoulder or hip of th(» jialituit above tlu* level of the 
table, but only a suffieient distanee to stretch the field of o]M‘ration. Once in 
p]ae(\ sand bags should be jdaeed about the body in such a way as to retain it 
in the desired position. Very often, pulling on the kidney or leaning on the 
body tends to push the patient out of position unless sand bags are used. The 
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support under the healthy loin, which I have spoken of, may be a sand bag, 
a cushion, one or two bricks, a log, a small back rest, or some support which is 
sufficiently narrow to catch in the ileo-costal space. A wedge-shaped support 



Fio. 331. — Body Hoi.drr for Prbve.ntinu the Patient from Rolling when Lying on the Side. 
The rods extend out obliquely in front and behind iind rest on the table. 

somctinics fits admirably in tliis space. .Many of the tables now used for opera- 
tions have a slab extending across them, that can be elevated to any d(‘gree de- 
sired, which graduates the position of tlu* patient better than any oilier method 
(Fig. 3.30). 



Fio. 332. — The Body Holdeu on the Patient, to Prevent Him from Uoldino. 

Body holders aro also constructed to hold the body in the* desired jx>sition 
and prevent the patient from rollirif^ during the operation (Fig. 331). The 
body holder is made of a wide canvas ])elt to whicdi two iron bar^s are attached 
by clas})8. When this is strai)ped about the body below tlie axillas, the bars 
extend out obVupudy to the surface of the table ou either side and hold it firmly 
in place (Fig. 332). 
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In describing surgical operations on the kidney, T shall first show tlieiu as 
they are performed by tlie lumbar incision with the ])ati(int lying on the healthy 
side, as operations in adults, excepting double nephroj)exy, can be performed 
by this route better than by any other. In renal tumors in children, the ab- 
dominal route is the one of choice. In adults, T have never as yet had to resort 
to it, the curved lumbar incision always having answered the j)urposc. 

Technique ok Opekation. — I think that, for tlu^ sake of ehiarness, it is 
advisable for me to describe first the kidney operation according to my routine 
method and thciii to take up those preferred by otlnn* surgeons. 



Fig. 333. — Incision through the Skin and Superficial Fascia, Revealing Petit’s Triangle. (1) 
Latissinius dorsi behind. (2) External oldiqnc in front and tho iliac crest below. It.s floor is the 
internal oblhiue (3). 

The techni(]uo of operations by the curved incision in the loin is as follows: 
The incision is b(*gun one inch above the apex of the kidiuw angle, that is, just 
above the twelfth rib, and extimds down along the outer border of the erector 
spinie muscle to within one and a half inches of the crest of the ilium, at which 
point it should be (Mirved toward its anterior sujierior spine (Fig. J328). The 
skin is first cut through and, with the fatty tissue, is dissecte<l back on (dthcr 
side for half an inch, so as to leave sufficient space of ex])osed external fascia 
for the passing of sutures in closing the wound. The latissimus dorsi and tho 
external obliipio are then seen forming Petit's triangle* l)(*low ( Fig. ;b‘5o.). The 
latissimus dorsi muscle and the superficial fascia should th(*n lx* in(*ised along 
the outer border of the erector spina* niusch* which can (*asily be outlined. The 
sorratiis posticus inferior, the (*rector sjiina*, the ohli(|ue muscles, the twelfth 
rib, the lumbar fascia an^ then seen (Fig. 53I54). The serralns jiosticns inferior, 
the external and internal oblique and the deei) lumbar fascia are then cut through 
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(Fig. 33,5) and some of the lumbar nerves are seen. The kidney region is here 
clearly disclosed. The deeper part of the incision should be made in this space 


/ A 3 



Fio. 334. — Incision through Latlssimus Dorsi Mir.scLE (7), showing Rene.vth It: (1) The trans- 
versalus fascia; (2) the external ohlitjno nmscle; (3) t!u* internal ol4i(iue; (4) the lufiireation of tho 
transversalis fascia; (o) the erector spiine nmsele; (h) the siTratus posticus inferior and (S) tlio 


from the rib downward aloiijv tho ontor side of tlio (piadratns mnsclt', and 
thronah tlio iiitornal lumbar fascia. On culling* thrcmgli this fascia, tlu; fatty 
capsule is seen (Fig*. The incision in the fascia is prolonged and tho 



Fig. 333. —Muscles (1, 3, 4, 7 and 8) Cut Through; That Is, the Latissimus Dorsi, the Serrati^s 
P osTici;.s Inferior, the Trans vers alls, and ’the Internal and Kxtkrnal Ohliquks. The 
twelftli rill (2) is seen on the outer side, (6) the quadratus lumbortini on the inner side. The deep 
fascia with (.5) the lumbar nerves (the ileo hypogastric and the ileo inguinal) are also seen. 
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fatty capsule is grasped by sponge forceps and cut througli, disclosing beneath 
it the kidney covered by its capsubi propria. The; organ usually moves up and 
down with inspiration and c.xpiration. Pre£)arations are now made for per- 
forming renal exploitations and operations. 



I 


Fi(i. 33(i. — D kep Lumhar Fahcia (^ut Tiinoutai, sitowin<; the Fatty ("ap»ule of the Kidney. 

.l'KKKT\(} AND UKIJVKnY OF A IMDNFY. IlK^ lnr(*niljU.(‘r OV 1ll(? lore aiKl 

middle lin,i»(*rs of oii(» liaiul ar(» now iiisertc<l l)(‘lw(‘(‘ii lla? fatly eajisnle and the 
capsula propria on the ])oslerior ])art of llie kidney, with the palmar surface 



Fio. 337. — Freeino the Kidney. Tho fatty capsule is caiipht with sponge forceps, the kidney is 
brought into the wound while the fatty eapsule is separated from it by the forofingci*s working on 
either side of the kidney at the same time. 


next to the or^mii, wliile the forefin^avr of tlio other liaud is introduced between 
the two capsules in front. The 1ing'(*rs tlaui move to and fro over the renal sur- 
face in opposite directions, pnshinn; the' fatly cai)snle away from the organ (Fig. 
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337). Sometimes this is easily done, while again difticulties are encountered, 
on the anterior surface and at the upper and lower iK)les. In the case of a 

kidney that is movahle 
but not pathologically dis- 
eased, the freeing of the 
organ is (piite easy and 
very often, after tin? fatty 
capsule lias been incised, 
its sides can he grasped 
and tlu; kidney ])ulled 
down until its upper pole 
is ludow the twelfth rib 
and then lifted out of the 
wouiiil as a sling with the 
^ ^ ^ . kidnev within it (Fig. 

Fio. — Deliveiiy of the Kidney. This is often quite easy " 

in eases of movable kidney as the kidney is #;rasped by its 33S). At Other tiuH‘S the 
fatty capsule, pulled down until it.s upper pole is below tlu^ lower li“iih*t of tlu» nf»ri- 
ribs, when it is pulled up and out over tile rib. (After Ashton.) ^ \ 1 

ridial fascia can be gras])(*d 
with sponge-holding forceps and pulled down, while I lie foretinger of one hand 
is placed undcu* the low(‘r polo 
of the kidney and it is hooked 
out (Fig. 3311). The lower 
pole is then gras])ed hy the 
fingers of the right hand and 
steadied, while the foreiingto* 
of the left hand is passed nii- 
der the upper pole, and lifts 
it out of it.s cavity and over 
the twelfth ril) (Fig. 340). 

Jn ease it is easier to de- 
liver the upper ])oIe first, it is 
steadied by the fingers of the 
left hand while the forefinger 
of the right hand is pas.s(‘d 
under the lower poh^ and 
hooks it out. 

In the ca.s(‘ of a patholog- 
i<*al kidiKW, how(*vf*r, th(*re arc* 
often very great diffi(*nlties in 
fr(* (*ing the organ on aceount 

of the dense* adhesions and the lack of mobility on the jiart of tlu^ kidney. In 
the first place, the* adhesions between the fatty capsule and the cajisula propria 



o. .3.30 . — Delivery of the Kidney. When the lower polo 
iM hard to delivcT, the forefiiiKcr is placed beneath it and 


li/ir.tro tf rtiif 
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are at times so dense that they cannot be scjiarated, in which case the kidney has 
to be delivered witliont either of its capsules, or else an extensive dissection 


has to be made through the 
combined fatty (*a|)siilc and cap- 
siila propria. A thick mass of 
fat also (‘xtends uj) and down 
along tlie k^aflets of the pcuurenal 
fascia, often forming dens(i tis- 
sue above and below the organ. 

In such cases, it is necessary at ^ 

times to cut tlireugli this dense 
tissue; but l)(»fore doing so, it is 
important to free the kidiu‘v as 
much as [)ossibl(* and it is often " 
Tiec(*ssary to insert the (mtirc ” 

hand through tlie incision and, 

340. — Dklivkry of the Kidney. When the 
lower has heiai delivere<l, it Is grasped with the 
fingers of one hand and pulled <lownward while 
the forefinger of the other hand is liooked under 
the upper pole and draws it out. 






Fig. 341*. — Delivery op the Kidney. In many eases it is difficult to draw the kidney down and it 
is necessary to insert the hand into the w’ound until the fingers are above the kidney to loosen its 
pole before bringing it down. It Ls then delivered in the way already explained. 
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having reached the fingers above the kidney, to free the organ gently until it 
can be bronglit down into the operative field (Fig. J141). 

Cutting through tliesc masses of tissue oftcui gives rise to considerable hem- 
orrhage and is sometimes a v(*ry alarming procedure to the jiractitioner who is 
doing his first kidney operalion for stouc, tumor or tuberculosis, as in these 
classes of cases, es]i(*cially the first, the sclerosis is most marked. He must not 
hurry, however, or be(*ome ilustered, but must remember to shut off the ves- 
sels by clam])s and ligatures before culting tlirough tlie tissue above and below 
the kidney. In ligating this mass, it is advisable to clamp the tissue and then 
to pass ligatures, tliread(»d on a needle by the aid of a needle holdcu* outside, 
above or below the clam|)s, allowing suttici(*nt s])ace for cutting through the 
tissue lu'tween the ligatures and tlu» kidiuw. In this way, the ligatures have 
a better hold on the i issue and bh'oding is controlliMl. 

In cutting through and tying off this tissue below the kidney, the o])erator 
must be cari‘ful not to include tlu' ureter in the ligature. It is lherc*fore advis- 
able, in the case of a dense* mass of tissue Ixdow the* lower pole in the? region 
of the ureter, first to find the ur(‘li*r and elissect u|) along it to the pelvis of the 
kidney and them to free and r(‘tra(*t it while llu* kidney is being liberated. In 
fact, it is always advisable in any op(‘ration on the* kidney to have* control of 
ttic ureter at an early ]u*riod of the work. AfttT having fnxxl tlu* urebu* up to 
the pelvis of tlu? ki<lnev, I he back of the* forefinger is placed against the anterior 
surface of the urel(‘r and it is then pushed up to tlu* ])edicle. The forefinger 
should then be turned and hooked behind the ])ediel(‘, amt its tip brought out 
alxjve it, pointing forward. The pedicle will tluui be und(*r eom])lete control, 
which will assist in freeing the anterior adhesions and preventing any trau- 
matism of the vess(*l. 

EXPLORATIONS AND OPERATIONS 

External Exploration of a Pathological Kidney. — A cystic kidney can be 
determijied by tin; irregular cystic ju’otuberances over its surface, showing cystic 
d(‘gen(U*ation, or, in case* of a large serous cyst, by a large sac. A tumor can be 
dcjtected by the enlargement of the organ ami tlu* increased consistence* and 
nodular feel of the new growth. A tuberculous kidney is e]ilarg(‘d and reddemul 
with hard and bulging areas, in places in an acute comliti<m; whereas, if the 
kidmy is quit(* (*xtensively destroy(»d by a suppurative ])rocess, iUo. color is lighter 
and the surface is mon? irregular ami soft areas may be f(*lt on the outside, which 
are abscesses or abscess cavities. If tb(*re is mucb ))us in the pelvis or in cav- 
iti(*s of tlu* kidney, it may have a mushy fec*l. Croups of tubercles may also be 
seen b(*neath the ca[)sula propria. In case of a stone in tlui kidney, the organ 
is usually very much indurated, somewhat enlarg(*d and lias considerable fat 
alH>ut it ; while in a suppurative case, there might be considerable enlargement 
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tlirougli retention of pus or pus and urine, making it difficult to detect the 
calculi. 


Aspiration. — In case tlu^rc is a retention of pus or urine in tlu* kidney 
which enlarges it to such a degrcio that it cannot l)e easily delivered, an aspirat- 
ing needle can be inserted siiid sufficient fluid removed to allow freer manipu- 
lation of the organ, and a sufficiently satisfactory pal})ation can be made to 
detect tlie pres(?ii(*e of calculi. 

In aspirating, it is advisable to have the outflow nozzle of the aspirator con- 
nected with a tube, in order that the aspirated fluid may be pumped into a recep- 
tacle held outside of the operative field. 

Internal Exploration of the Kidney. — Pyolotomij is another name for an 
incision of sufficient size to admit the forofing(*r in th(‘ renal pelvis, and should 
b(^ made on its posterior surface from near th(> kldiuw downward in the direc- 
tion of the ureter. The operation is really an (‘xplorntory one and is indicated 
in aseptic cases in which a stone in the renal pelvis is suspected. 

TKCjrxKiiJK. Th(i kidiu^y is delivered and pushed over the upper border of 
the incision in such a way as to put the pelvis on the stretch. It is then steadied 
with the left liand, while the pelvis is incis(Ml by tlui knife in the right hand. 


The incision is made 
from near its junction 



with the kidney longi- 
tudinally toward the ure- 
ter to a sufficient extent 
to allow the end of the 
forefinger to eiitcu’ ( Fig. 
342). The finger, hav- 
ing t)(*en intro<luced into 
tli(? pelvis, (*xi)lores its 
cavity and the ti|) is in- 
serted into the dift*(?rent 
cal ices, by which means 
a stone can be easily de- 
tected and if small can 
be wi thd ra wn wi thou t 
dilliculty with curved 
forceps. If no stone is 



])r(»sent, the incision* can 
be closed by a Lenib(M*t 


ery is examinod by palpation and soinotiinos tho prlvis is opened 
loiif^itudinally. pyelotoiny, iiinl the forefinger introduced palpates 
its caliees. 


suture?. This is a sim- 


ple procedure in a tliin individual in whom ]il(mty of space is present, and 
18 attpudod hy vpry little Idei'diiifr. TIk* (>i)prator mnst be very earefiil not to 
cut tlirough both sides of the pelvis in making tbc ineision, for the tissuea 
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are on the stretch and the anterior and posterior walls are often flattened on 
one another. 

It is safer to have an assistant steady the kidney with one hand and then for 
the operator and the assistant to pick np the wall of the pelvis with thninb for- 
ceps and cut betwc^eii them. 

Further internal exploration of the kidney rccpiires a vertical incision 
through its convexity which will allow us to see calculi or tubercular nodules 
or abscess cavities. This operation will be considered later under nephrotomy. 

Nephropexy. — There arc very many o])erations for fixing a movable kidney, 
but I shall describe only my own opc^ration, which was formulated by me to 
cover the different difiieulties that an' met in anchoring the organ. 

TKriiMQi'E OF Xeimikockxy. — The patif'iit should be ])laced either face 
down with a pillow under I he abdomen, or else on the healthy side with a sand 



Fig. 343. — Opehation for Movable Kidney. The fixation sutures are jmssed through the alxlom- 
inal wall before the kidney is delivenxl and then hang on cather side of the patir;iit while the kidney 
is being operated on. 

bag or some other su])port umler the loin. Tin; latter position will lx* (‘onsid- 
ered, as it is miieli easier to deserilxi first all the ojierations that can be done 
in this position. The incision is the vertical one already shown, to be mirved if 
necessary. (See Fig. Hefore d(?liv(*ring the kidney, I j)ass the fixation su- 

tures through the abdominal wall c'xcepting the skin, two fixation sutures through 
themuscl(*s and fa.scias on the inner side of the incision below the twelfth rib and 
one through tluj outer side (Fig. 343). The first suture is pas.sed through the 
erector spinie muscle and other musides and fascia just Ixdow the twelfth rib, and 
the secx>nd or lower oiu; is passed through the same tissucis about one inch below 
the upper one. The third fixation suture is passed through the abdominal on 
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the inner side of the incision in a space corresponding to that between the 
sutures on the outer side. It is impossible to put in two traction sutures on 
either side of the incision that will hold it up at equal distance without either 
twisting the kidney or going through the pleura, tluj eleventh intcu’costal space, 
or the corresponding rib; therefore, as the obj(Hft of nephropexy is to anchor 


the kidney as near as pos- 
sible to its normal posi- 
tion, it is better to put but 
one fixation suture through 
the inner side of the in- 
cision. The ends of each 
fixation suture arc clamjxMl 
together and are allowcMl 
to hang over the side of the 
body until fiirtlier needcMl. 

The kidney is then de- 
livcrcKl in the manner al- 
r('ady descrilw'd. A movabh^ 
kidiK^y is easily dedivenvd on 



Fi(i. 314. — OpEUATioN FOR MovARLE KiDNEY. Tho kkliicy is then 
clolivorod and the wholo of tlio fat ty capsule behind the kidney 
and Indf of it in front of the organ is cut away. (After Ashton.) 


account of its long pedicles. 


The operator can often simply lift it ont of its fossa 


by gras])ing the fatty capsule <m cither .side and pulling the organ first downward 


beneath the iliac crest and tlien shooting the n])])er poh^ over tlu* twelfth rib to 



Fig. 345. — Operation for Movable Kidney. 
The rapsiila propria of the kidney is then iiiekiHl 
in the middle of its eoiivc*xity and a groov<ul 
director is pushed beneath it up as far as the 
upper pole, after which it is cut through. The 
rapstde is then slit in the same way down to 
its lower pole. 


Fig. 346. — Oper.ation for Movable Kidney. 
The khlney capsule on the hack of the kidney 
is thc'ii reflected halfway to the hilum by gently 
drawing it down with thumb forceps until half 
of the posterior surfacro is bare. The cap.sula 
propria over the anterior surface of the organ 
is not disturbed. 


In twciity-fivo per cent of the cases I o])erated upon, the kidney was 
markedly enlarged ; ten j)er eeiit wcu’c lobulated and indurated. Tu some eases, 
the liciiatic flexure and the aseeiiding eolon were adherent and aeeompanied the 
kidney on its excursions. Adhesions to snrrounding tissues were present in a 
number of patients. The separation of adli<‘sious and the decapsulation caused 
varying amounts of hemorrhage in the different cases. 


586 OPEBATIVE SURGERY OF THE KIDNEY 

The whole of the posterior side of the fatty capsule on the posterior surface 
of the kidney should then be cut away and about one half of its anterior surface 
(Fig. 844). 

The capsula propria should now be split from ])olc to pole over the convex- 
ity by making a small incision through it and then passing a grooved director 
beneath it as far as the upper pole and cutting through the capsule on to the 
groove with a knife. The cut is also made down to the lower pole in the 
same way. 

The posterior capsule is reflected down toward the pelvis until one half 
of the organ is decapsulated. 'Fhc capsula propria over the anterior part of the 

organ should remain intact 
(Fig. 84G). 

The- explanation of this 
is as follows: Over the -pos- 
terior surface of tlu* kidney, 
no fatty ca]:)sule is needed, 
as it will prev(*nt the kidney 
from adhering and growing 
to the posterior abdominal 
wall. The capsula {)r()j)ria 
is reflcct(Ml back, because* it 
enables tin? kidney tissue 
to coim* in elos(*r <;ontact 
with tlu* posterior abdominal 
wall and to form a firmer 
union. 

The antcuior surface of 

the ca])sule is not refl(*ctcHl 

because it is not desired to 

hav(» the antcuior surface 

l)ecome any numj adherent 

to the soft tissue than is 

natural. The anterior layer 

of the fatty ca])sule is lialf 

Fio. 347. — Operation FOR Movable Kidney. The iMxstorior disse(*t(*d away to im^veut 
fixation .sutures are passed through the doulded capsule of ^ ' i • i • i 

the kidney. ** redundancy whicli might 

overlaj) the convexity of the 
kidney and interfere with tlu; adhesion bidweeii the posterior wall of the kidney 
and the abdominal wall. 

The sutures Xos. 1, 2 and 8, which have* already been passed through the 
walls of the incision, are now passed through the capsule. No. 1 is passed 
through the posterior layer of the capsula propria, both the reflected layer 
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and the part of the capsule on to which it has been reflected, thus making it 
doubly strong. It enters 
the doubled layer of cap- 
sule at the junction of the 
upper and middle third, 

])asses between tlie cap- 
sule and the kidney pa- 
renchyma and conics out 
through the capsule three 
(juarters of an inch be- 
low. Suture No. 2 is 
passed through the two 
layers of capsule just be- 
low No. 1, in the same 
way (Fig. 347). The 
fixation suture on tlie 
inner side is passed 
throiigli the anterior half 
of the kidney (*aj)sule. 

It enters at the middle 34^^ — Operation for Movable Kid- 

ney. 'I'he anterior fixation suture is 
passed between the capsule and cortex of 
the kidney, as indicated by dotted lines, 
and over the outside of the capsule, as 
is shown by the continuous line. 




Pig 349 -Operation kor Movable Kidney. The kidney is now pusheil l>nck again into the renal 
hmaand thTZition mituros th.at have just passcl through the renal cap.s^a prapria are 
pa«.c(l thniugh the abdominal wall half an inch below where they entered. Ihe abdominal wall 13 
here depicted very much thinner than it should be. 
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of the convexity of the kidney, between the anterior layer of the capsule 
and the renal parenchyma, and passes transversely beneath the capsule for 
three (piarters of an inch. It then pierces the capsule and is carried down 
along its outer surface for three quarters of an inch, where it again pierces 
the capsule and emerges from beneath it at the edge of the convexity again 
(Fig. 348). 

The kidney should now be pushed back into its fossa again with the free 
ends of the sutures, that have passed through the abdominal wall and the cap- 



Fio. 350. — Operation for Movable Kidney. Tbo mu8clc.s arnl fiLsrisB of the ahdoniiTJsil incision aro 
tii(?n closed i)y interrupted .sutun?s. The hxation sutun^s arc; hauled taut and tic;d over the e.\- 
tcrnal layer of lumbar fascia and the skin is brought togeth(;r over them. 

snle, clamped and hanging loosely. Tlien Ihc fre(^ emls of tlie sutnr(‘s on Nos. 
1, 2 and 3 arc threaded on Ilagedorn rifH'dhjs and passed through the abdominal 
wall from within outward through internal fascia, muscles and (‘xternal fascia 
(Fig. 341)), half an inch beneath the point at which they were inserted, and then 
the two ends of each suture are clamped together again. The sides of the in- 
cision are then sutured together, the deep fascia sewed, then the muscles and 
the sujierficial fascia. The kidney is now anchored by drawing the fixation 
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sutures taut and tyln^ their ends together (Fig. 350). This should he done 
with great gentleness to prevent tearing the capsule or disturbing the relations 

with the posterior abdominal wall, 
which are (exactly correct for a good 
apposition (Figs. 351, 352, 353). 




Fig. ar)l.--Sii)K ViKW of the Convexity after 
Anchoring the Kidney. 


Fig. 352 . — Sectional Posterior View after 
.Anchoring the Kidney. /. Posterior fixa- 
tion suture. la. Anterior fixation suture. 
Ill, Line of the incision union. 


Fio. 353 .— Anterior View AFTER Anchoring the Kidney, if success is desired. 
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During the operation for nephropexy, there are rarely any difficulties en- 
countered. Sonu^tinies the adlu^sions between the (?apsula propria and the 
kidney arc so great in places that small pieces of renal tissue are torn, giving 
rise to hemorrhage. This, however, can be easily controlled by hot water or 
peroxid of hydrogen. 

After the op(»ration, there is often a reaction, tlie tennperature going up 
to 101^ or 102'^ F., which g(*nerally drops to normal after the bowels have 
moved. 

Occasionally stitch abscesses form, causing a slight rise of temperature. 
The suture is removed from the affected part, the wound washed out with 
peroxid and a wet dn^ssing (bichlorid solution) a))])lied. Tin; temperature then 
drops and the wound h(»als unevenlfiilly. 

I have had but oiu' case of d(H‘p-seat(*d abscess. This was in a woman who 
was a bleeder. She bled continually from tlie Avonnd for thre(» days. The 
bleeding was in the nature of an oozing. It was tr(‘at(‘d by injections of peroxid 
of hydrogen and hot water. The wound was th(*n pack(*d. It later became in- 
fected, a perinephritic abscess formed, wlii(*h was opened and drained and 
treated as a collection of pus (*ls(‘where. The wound heale<l slowly with a firm 
attachment of the kidney to the abdominal wall. Anoth(‘r cast' d('V(‘lo])ed a 
hematoma, Avhich prt'ssetl upon tht* ast't'iiding colon ami gavt' rist' to syin])toins 
/)f iltMis. These disapjieared, howt'Vt'r, aftt'i* morphiu for the pain was given, 
followt'd by a purgative. For furtht'r information stHi chai)ter on Movable 
Kidney. 

Renal Decapsulation. — 1 shall say only a lew words rt'garding renal d(H*ap- 
sulation, as I have considered it in the surgical treatment of chrdnic nephritis; 
but it is not a proct'durtj to bt? rt'ConimendtMl, as my experitaice has shown me 
that it is harmful, rather than hent'tieial. 

Tilt* ste])s of freeing the kidney art* tlu* same as tliosc; dt'seribed und(*r 
nephropexy. The organ is d(‘ca|KSulate<l in tht? same tnaniuM*, exc(*j)ting that 
it is drawn back on either side to tlu? hiluni, aft(*r which the entire capsula 
propria is (dther cut away by scissors or else it is rolled up around the pedicle 
and left there. The decorticated kidney is then re|)lac(*d in its fatty ca])sule, 
from which it is suj)|X)sed to ol)tain an additional su])ply of blood through the 
extension of blood vessels from this capsule into tlu? sul)stance of the kidney, 
liesults have shown tliat the blood supply received from tlu? fatty cajisulc does 
not increase the circulation of the kidney and that a n(»w eajwula ])ropria forms 
which comjwesses the organ much tighter than did the original one. The opera- 
tion has now but few supporters either in this cmintry or in Europe. 

Nephrotomy. — The incision i.s through the c(Inv(*xity of tlu? kidney into the 
})elvis. Nephrotomy is the oj)eration par cxadlnicc in nef)hrolithiasis. It is 
also a valuable operation in hemorrhagic and neuralgic nephritis, and in all 
cases of suppurative kidney requiring drainage. 



EXPLORATIONS AND OPERATIONS 


591 


Technique. — Before performing a nephrotomy on an organ that has been 
delivered, it is well to clean up quite thoroughly the ureter and the vascular 
pedicle, and to separate them from each otlu^r. 1 generally find the ureter first, 
as in the case of exploring the kidney, and then clean it with gauze up to the 
pedicle ; after which, I pass my forefinger behind the vesscds of the pedicle and 
free them from the surrounding tissues by wif)ing them with gauze. 

The ])edicle should be controlled while th(» incision through the parenchyma 
into the pelvis is being made. This can be done l)y an assistant hooking his 




Fig. 354. — Nephrotomy. In performing nephrotomy the same position and loin inei8ir)n is used. 
In all eases of nephrotomy the ureter is delivered and separated from the vascular pedicle, palpated, 
and has a traction suture placed about it. The va.scular pedicle is then compressed by an assistant. 

forefinger about the vessels and then fi(‘xing il tightly in case there is sufficient 
space; or if there is not, placing the tips of the fore and middle fingers on one 
side of the vessels of the pedicle and the thumb on the other and then compress- 
ing them (Fig. 354). I sometimes place a rubber band around the vessels and 
tighten it. A round band is the best, as a flat one is liable to cause traumatism. 
Having placed it about the pedicle, T am in the habit of grasping it with for- 
ceps and twisting it until the pressure is sufficient to cut off the blood supply. 
Clamps padded by rubber tubing can also be used, but T am always afraid of 
injuring the vessels by too much pressure. 

After the blood suj^jfly has been shut off, the kidney is grasped at one pole 
between the thumb and forefinger of one hand, while the assistant, if desired, 
steadies the other pole in such a way that the organ is held in a straight posi- 
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tion. All incision is then made through the parenchyma into the pelvis. Tins 
slionld be made a little n(»ar(‘r the posterior portion of the convexity than the 
anterior, as then there is less danger of wounding the vessels. It can be a long 



Fig. 3.55. — NEPiinoTOMY; the Long Incision from Pole to Pole, a Little Nearer the Pobterior 
Portion of the Convexity than the Anterior. It giv(;s a better view of the interior of the 
kidney and its pelvis. 


incision from pole to jiole (Fig. 355), or a short one between the ])oles (Fig. 
35C). Til the fenner case, a lu'tter view of tlie interior of the kidney and its 
pelvis is given; wliereas in the latter, it is only sntticicnitly large to j)alpatc tho 



Fio. 3.50. — Nephrotomy; the Short Inci.sion I^ETWEE^ 


interior, which would he neces- 
sary for th(‘ det(‘ction of a cal- 
culus or for the drainage of a pus 
kidney. The h(*st rule for the 
short incision is to divide the 
convexity of the kidney into three 
])arts transversely and then to 


the POLE.S. It is only sufficiently long for paipatiiui make ail incision li inch(»s long, 
the interior of the kidney and its ijelvis or for drainage. ... , . . 

having its center at tlie junction 


ui me lowrr aiiu iiiiouie imro oi me organ. This inci.sion .should he 5 milli 


meters posterior to a vertical line drawn tlirongh the middle of tho convexity. 


After th(? incision has heen made down to the pelvis, the tip of the finger should 
he introduced into the [)elvi.s and the ealice.s, and, with the fingers of the other 
hand on the outside of the kidney and ureter, a very eomjilete examination of tho 


organ can 1x5 made. IMie ureter should thiui he cath(*tcriz(‘d from the renal pel- 
vis down to the hladiler to see if there is any imjxMlinu'nt. (Calculi can some- 
times lx*, detected hy downward eathetorization which had not heen noticed when 
the ureter had heen cathisterized from below upward (Fig. 357). 
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in case of a kidney with an apparently licaltliy paroncliyina, it is advisable 
to cut through as little as possible of it, as the sutures that are employed to 
close it cause some traumatism in their passage; besides which, the pressure on 
the renal tissue required to hold the sides of the wound together tends to inter- 
fere with the circulation in the cortex. Tn any case, if it is necessary to thor- 
oughly inspect the. wouml, an incision along the (uitire convexity sliould be mad(‘, 
although this would give rise to more hemorrhage. With tlie b(‘st conservative 
measures which we have at i)resent for (‘Ompression of the pedicle, there is al- 



Fio. 357. — Nephrotomy; CATHETEUizATiojif of the ruETKit. Tlio urotor shouMbo patlietcrized from 
tlicj renal pelvis to the? bladder, sre if there i.s any iinpeclinient present. 

ways some hemcu’rhage, and the first gush when th(‘ kitln(\v empties itself may 
be sufficient to wash out a small stouts as well as to disguise somewhat the char- 
acter of the surfact? that wo an* insj)ecting. Sometinu*s we feel by the small 
incision an induration that n*s(*mbles a stout* and make the longer incision and 
find nothing but a node of fibrous tissue. The small incision is nsnallv sufficient 
for examination and drainage. 

Tukatmkxt ok Till-: Uknal Incision. — This tlepends upon the causes for 
which nephrotomy is p(*rfornied. When it has be(*n p(*rtonued simply for ex- 
ploration, if nothing has been ftnind, a specimen of tlu* kidn(*y tissue should be 
taken to examine for tumor or tuberculosis; if for the removal of stone, the 
calculus should be removetl with a forcejis; if for hemorrhagic iitqfiiritis, for 
an aseptic case of stone, for exploration, or in fact for any ctmdition associated 
with an aseptic kidney, the renal incision can be closed immediately after the 
nephrotomy. In all sn])pnrative cases, however, whether the o])eration has 
been performed for the drainage of a renal abscess or of a pyonephritic or pyo- 
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nephrotic kidney, a drainage tube — either a large single tube or two smaller ones 
— should be inserted through the renal incision into the ])elvis, and should leave 
the kidnej' at the junction of its middle and the lower third, to remain as long as 
necessary for the individual case. 


Suturing the Kiuney. — lu case the kidney is aseptic as well as the urine 
coming from it, tlui incision can be closed by interrupted sutures. I use sutures 
of chromic gut No. 2, which are passed through both sides of the incision J 
of an inch apart and I j inches from the margin of the wound, while between 
these, -] of an inch from the margin of the incision, another row of interrupted 



Fiq. 358. — Method of Passino Sutures in Fkj. 350. — Appearance of the Kidney after 


Closino the Nephrotomy Incision in the ( ’losure. Sutures should not be tied too ti‘ 5 htly, 


Kidney. 


:is it injures the kidney. 


A cigarette drain sliouhl tlien be introdu(*(*d into the wound in the loin as 
far as the kidney and allowed to remain for Iwcnty-fonr to forty-eight hours 

and as long after this as 
tli(*re is any evidence of 
nrinary l(?akag(». 

If there is any ])i;. 
found in the urine coin- 
ing from the diseased 
organ, (iven if it is ini- 
crosco])ical, a drainage 
tidie, No. 25 French, soft 
rubber, should be in- 

'iG. 360 . — Drainage Tube in Position. In pus ra.9o.s a rc ■ SCrted into the pclvis of 
rubber tube should be inserted into the renal pelvis and pro- kidllOV at the inilC- 

tnide at the junction of the lower and middle third. « i* .in* i 

tion of the middle and 

lower third of the organ. (See Fig. ^60.) The kidney incision should then be 
closed np to the tube in the manner just described. It alionld then be drained 

for three or four days, and the kidney pelvis washed out with silver solution 
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1 : 1,000 at the morning dressing and with hnrie-aeid solution at the evening 
dressing. In case extensive suppuration is seen at the operation, the kidiuw 
sliould he drained for eight days and washed out tlirough th(‘ tube in the sanu; 
way. It may even he wiser to drain every kidney, using a small eatlieter in cases 
in which tlujre is no pus in the uriiu?. In all cas(»s, the tube should he attached 
to the kidney cai)sule by plain gut and a wick or cigarett(‘ drain should ho 
])assed by its side to the surface of the kidney. Cases without pus are, how- 
(’iver, very rare in my j)ractic(j. 

CoMPMCATioxs i)T:K’iX(i Axo AFTEK Xeimiuotomy. — The c(an])lication that 
causes most alarm during iie|)hrotoiny is lunnorrhffffr. Tliis has oft(;n h(‘en very 
alarming in my own (*ases, especially in cutting into tlu* kidmws ef cases with 
hemorrhagi(*. ne])liritis and- anurias. Ff the vess(‘ls of the ])edicle have been 
well gras|)ed, iht* lumiorrhage is controlled when the kidney is o]K‘n(‘d ; but when 
the pressure is removed, it may Ixicomc profuse, it is usually a capillary ooz- 
ing, although sometimes tluu’o is a spurting art(‘rv. The o(>zing is g(*n(‘rally 
controll(*d somewhat by h(jt water or |)eroxid of hydrogen. Adrenalin is some- 
times used and has given heller results in the hands of others lhan in my own 
cases. If very hot wat(‘r, 120^ to UlO'' F., is ])oured into the kidiuw and its 
two sides an* immediately grasped and held together, llu* oozing will usually 
diminish so that Ihe catheter drain can be* ins(‘rled into tlu* ])(*lvis and the two 
sides fastene<l by sutures, as alrea<ly d(*s(*ribed. If, aft(*r suturing the* kidney, 
the bleeding continues and the o])eralor f(*els worrii*(l about the case, 1 suggest 
that a four-tailed bandage be a])])lied for a f(‘w hours. This m(*asur(^ has not 
been considered feasible lu*retofore, b(*cause the wound (Mudd not be* closed as 
it should b(» afl(*r the o])eralion (Ui ac(*ount of the necessity of I lid rawing the 
bandage. An admirable device of Da Costa of cutting the base of tlu* bandage 
in two and then sewing pi(*c(*s together with ])lain catgut, w):;i(*h softens and 
allows th(i bandage to b(* easily pulled out, has gri‘atly ov(‘rcome this diiliculty. 

A four-taile<l bandage consists of a ])iece of gauze KJ inch(*s long and S 
inches wide, which is drawn under the kidney from above* downwanl in such 
a way that A and /> come above the petlicle, and and I) b(*low it. Tails B 
and C are then tied tog(*th(*r on tlu* middh* of tlu* renal convi*xity and A over 
one pole and J) over the other, thus controlling hemorrhage by pressure (Fig. 

:u; 1). 

A spurting artery is sometimes S(*(*n, especially when tlu* long iii(»ision is 
made in the kidney from tlu? extr(*niity of one j)ole to that of tlu* other and 
extending too far anteriorly in an un(*ven cours(*. Such au art(*ry should be 
caught and ligated. Often the ligature will not remain on; in which case, a 
ligature should be passed about it by a curv(*d round needh' and the artery, 
including the tissue about it usually on om* side of the incision, should be ligated. 

Soimdimes the clamping and ligating of the artery is suflicieiit to stop the 
hemorrhage, and during the closing of the kidney the suture slips off and no 
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spurting follows. The (piestion then eonu^s up: Should the kidney sutures 
used in closing the kidney be removed and the artery be sought for and again 

clamped and ligated ; should 


■'A > 


B 


c - ■ ... 

- ^ 


^ ' 1 . 


Fig. 361 A. — Four-tailed Bandage. Tlio base of tlio baiid- 
aKe has boon cut tliroiigh and catgut sutures have bcc'U 
passed through tin* tails A aiul Ji and tied. Two others 
are passed through tails C and /) and not tied. The 
looped parts of the two lower sutures are pulled out and 
slipped over the cfmvexity of the kidntw while the ba.se 
of the bandage is lieing ptilled by its roneavity. After 
the bandage is in place th(' loose loops of the sutures .are 
.slipped over the lower pole of tin* organ and thsl on tin? 
concave side like the two upi)er ones. 



Fio. 361 B. — Four-tailed Banda<;e in Place. Tail B or 
one side is then tied to tail f on the othc?r, as is also tail 
C'to tail /); the tied ends crossing one anc)thi?r in the mid- 
dle of the convexity. Tails A are then, united over the 
upper pole and tails D over the lower. 


a clamp be left on, or a tailed 
bandagi^ be a])])lieil ? I gener- 
ally do iiotliing l)ut pack 
some gauze on (dlher side of 
th(‘ kidney and close the 
wound up to (he drain, in 
cas(» one has been inserted 
into the organ, aifcording to 
wh(‘(h(»r the case is asej)tic 
or s(‘p(ic. 1 j)ut on a light 
dressing and instruct the 
house surgeon to have the 
l)uls(‘ taken every half hour 
ami, in ca.se it increases in 
rapitlily and b(*com(‘s w(*ak, 
to notify me; if I cannot be 
f<mnd, to consi<l(?r it as 
an enuTgency case', to give 
strychnin gr. by hyjx)- 
<l(*nnic and a ))int of hot salt 
solution with 2 ounces of 
whisky by miema, to be re- 
tained. Th(*n, in ca.si* the 
])nls(* d(H»s not rapidly im- 
prove*, I instruct hiin to op(*n 
the wound, withdraw the 
packing and dediver the kid- 
ney. In case tlu^ hemorrhage 
comes from tla* ])art of the 
spurting artiTV, I direct him 
to op(*n that part of the kid- 


ney incision, clamp the artery 
and then either pas.s a ligature on a needle about it and ligati* it ; or clamp it and 
leave the clamp on for forty-eight hours; or put on a four-tailed bandage; or, if 
the hemorrhage is very bad and the patient’s condition critii'al, put a clamp on 
the vascular pedicle. Then, except in the last instanci*, my instructions are to 
clo.se the kidney again, pack gauze about it and njtnrn it to its fossa and bring 
the sides of the incision in the abdominal wall togetlu^r by straps jind notify me. 
On visiting the hospital, I would then, in the case of the buried ligature or the 
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(flaiiip, probably simply, close the abdominal wound,, leaving sufficient space for 
tlie kidney drain or the clamp to protrude. In the third instance, I would iii- 
s|)e(?t the kidiKiy and withdraw the bandage or simply loosen it and leave it in 
place and watch the result, which would probaldy be favorable. In case of either 
the clamp on the artery or the bandage, it would not Ihj left on over forty-eight 
hours. In the fourtli instance, that is, when the renal pedicle had knui clamped, 
I would do a nei)hrectomy. 

1 do not a|)prove of packing the kidney and, in cas(‘ it is done for hemor- 
rhage, thiuk that it should only be done for oozing and not for i\ spurting artery. 
Ill case the kidney is packed for hemorrhage, I lliiuk that a four-tailed bandage 
should be jilaced about the kidiuw and that it should bt* brought uj) to the 
i>])euiug in the abdominal wall and h(‘hl there in a sling, thus making a 1(*m- 
porary U(‘|)lirostoniy. I may here say that, allh(mgh I have given the directions 
that J have just mentioned many tim(‘s to a hons(‘ surg(‘on and hav(‘ be(*u ex- 
tnuiady anxious ab(»ut many cases at the time of th(» op(‘ration, it has hap])ened 
only onc(* that a house surgeon has rejiorted to me by telephon(‘ a case that I 
thought would have to be interfered with. In that particular case, he o])ened 
the wound in the loin, caught a sjmrting art(‘rv, stopp(‘d tin* licMnorrhage by a 
buried ligature, and th(*n closed the wound again. Tluj cas(j was one of hemor- 
rhagic nephritis. 

Trinary and pus siuus(*s ar<' very freepumt <M>m]»lieatious. A iirinarji 
usually (doses in from thr(‘e to six wc^eks. In (*as(‘ it dot's not, a ureteral (*athe- 
t(*r can be pass(*d u]) into the renal pelvis and ri'taiiu'd there. If, (m its with- 
drawal at the (*ud of a wec'k or two, the urinary dis(diarg(* from tlu* Hstula has 
not decreased, then an exploratory operation should be ])(Tformed to sec if 
lh(*re is any (*ause for the interruption of the How of urine down its natural 
channel. For the causes of smdi a condition, see the* (dia])ters on Urinary Ke- 
temtion in the Kidney, llydroiiejdirosis and Movable* Kidney. 

A suppurative sinus shows that a destructive ])ro(*ess is still going on in 
the kidney which is jirobably the s(*at of a ])yelo-U(‘phritis or ])youe])hr()sis. The 
sinus should be waslunl out with silver solution 1 : l,t)()0 and draiiu'd with the 
()bj(*ct of having it (dose* from the bottom. Ju case, how(*V(*r, the sinus continues 
and the ])ati(*ut is losing weight and stnmgth and running a slight teiujierature, 
an of)(*ration should Ihj jierformed to see what the cause of the continued sup- 
puration is and what the ]m)babilities are of its (*essatiou. This may be duo 
to an unabsorlu'd suture, to a coiwah'd stone or to a slow sup])urative process 
from other causes. It usually nu*ans a secondary nephrectomy and it is not 
wise to allow the pati(*nt to continue too hmg without operation. 

Poor Drainuffe, — After a nephrotomy in a sc'ptic case, the drainage often 
cliniinish(\s or ceases and later then* is a rise of temperature and other symptoms 
of. pus absorption. Tn such a case, a pocket of pus has formed, or the tube has 
been passed between some muscular layers or muscle and skin, instead of into 
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or down to the kidney. The fon^finger should then Ix' inserted into the wound, 
when it will soon strike a reeent lino of eleava^e tliroiigh which it will work 
its way down to the kidney and from there into any ])oeket that may happen 
to be present. Tn ease the wound has closed and tlu^ fin|[!;cr cannot be worked 
down t<» a pns cavity, an incision should be made down to the perinephritic 
iviiioii and any pus pocket ]>resent should be drained. 

In any case in which the patient’s condition is imj)aired after a nephrotomy 
ami in which a slow grade of se]isis exists, the condition of the two kidneys 
should be ascertaiiuMl and, if the organ that has not been operated upon is 
healthy, the suppurating organ should be explonxl and any cause* of suppura- 
tion encountered should be n'lnoved or corrected if ])()ssible; in case it is im- 
possible, a nephrectomy should be performed. 

Nephrostomy. — This m(*ans an incision through the conv(*xity of the kid- 
ney into its pelvis, that is, ne])hrotomy, plus the stitching of its two sides to 
those of the incision in the loins. It is a good method in suppurative cases in 
which the kidney has to be j^acked ; or when it is very much destroye<l, as in 
some cas(*s of calculous ])yonephrosis ; or wIh'U it is d(‘sirable to employ ]H*r- 
inanent renal drainage and consecjuently have it in (he most convenient place for 



Fig. 362. — Nephro.stomt. This is nephrotomy plus fixntioii of the sifle.s of the kirlney incision to 
tho.so of the abdominal wall. Note the approximation of the kidney wall to that of the abdomen. 

inserting a tube. Before the kidney is incised, the fatty capsule should be dis- 
sected from it for about an inch on all sides of the area in which the incision 
is to be made so that the kidney Avill be in close apposition to the abdominal 
wall. The short or long incision can be made into the renal pelvis, after which 
it slioiild be explored in the same way as in nephrotomy. Sutures should then, 
be pas.sed through the side of the abdominal wall and the walls of the kidney, 
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two on each side and one at each end, six in all (Pig. 362). These should then 
be pulled taut, which will bring the cavity of the kidney just behind the mid- 
dle of the incision in the loin. The sutures should then be tied on either side 
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the gauze should be removed and one or two tubes inserted for drainage (Fig. 

The drainage tube, or one of them in ease two are present, is eounected 
by a glass tube with another pieee of tubing extending into a- bottle on the floor 
beside the IumI (Fig. The bottom of the bottle should be about one quar- 

ter full of earbolie-aeid solution to facilitate drainage by sijdionage. A binder 
should tlieii be j)lac(*d about the body, through which the tube protrudes. 

The same methods of closing the abdominal wound, of inserting drainage 
tulx^s into th(» kidiuw and draining the wound by siphonage after operation are 
em]doye<t in both luqdirotomy and nephrostomy. 

Pkk^hankxt Drain A<iK aftkr Xkimirostomy. — This is occasionally em- 
])loye<l when there is obstruction to lh<‘ How of urine through the uret(*r or into 
the bladder on <nie side. The apparatus devis(*d by Watson, and recommended 
by him ])rincij)ally in nejdirostomy for tumor of the bladder, is the prefer- 
able one. 



Fig. 366. — Cup-siIaped Shield of Watson’.s Apparatus for Permanent Renal Drainage 
THROUGH THE LoiN. (After Ashtoii.) 

Fig. 365 shoAvs the front of the apparatus, which is bell-shaped, with a 
rubber ring about its base and a tube thnmgli its center. The front part of the 
tube extends into the kidm^y pelvis, whereas the outer end of the tube con- 
nects with a tin box hanging below it and resting on the back of the pelvis 
of the affected side. The urine runs through the tube into the tin box 
(Fig. 3G6). 
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Nephrectomy. — Nephrectomy is tlic operation for the* removal of a kidney. 
It is a much more serious operation than nephrotomy on account of the neces- 
sity of cutting the renal |)ediclc, 
as this procedure may result in 
sudden death from extensive 
hemorrhage or in slow death 
from venous leakage after the 
op(*ration. Death may also oc- 
cur from shock in a few hours, 
or from anuria as the r(*sult of 
an acute congestion or inHani- 
mation of tin* other kidney, due 
to the amount of extra work 
. suddenly thrown upon it. 

This is tlie operation for 
(wery case of tumor of the kid- 
mry and of unilateral tubercu- 
losis; also for cases of nepliro- 
litliiasis in which ih(» organ is a 
men* ])us sac. It should also be 
used in cases of rn])tured kid- 
ney in which the organ is se- 
verely injnr(*d and incapable of 
functionating; or in case the 
lieinorrliage is sevcu’i*, in which 
latter instance it becomes an 
emergency o|)erat ion. 

TkcuinioIjK. — T he freeing and delivery of the organ is the same as in the 
operations of nephrotomy. The consideration of the pedicle is most iin])ortant 
ainl it is nion^ ess(*ntial in this operation than in any otlun* to have the vess(ds 
well cleaned and free from fat, as it is then easier to ])ass the ligature and tie it 
with less daiig(*r of slip])ing, which is the important ])ari of a nepbrectoniy. 

The forelinger of one hand shouhl be passed around the ])edicle to steady it 
and the outside of the vesseds should be wiped down with a i)i('ce of w(»t or dry 
gauze held in the other hand. In this way, an expanse of clean pedicle will be 
exposed, making it much easier to ])ass the ligature between the vessels without 
injuring the veins. A wide curved clani]) with blades one and a half inches 
long should be ])laced on the pedicle in front of the ureter, this duct having been 
drawn back. The clamp should not bo closed too tightly, as making too much 
pressure tends to increase the tension in the vessels of the pedicle, to bind them 
together more tightly and thus to make it more difticult to introduce the liga- 
ture carrier between the vessels without tearing them. The surgeon should 



Fhj. ;i66. — The Metat^ Receptacle of Watson’s Ai»- 

PAKATUS FOR PERMANENT DrAINAOE OF THE KlDNEY 

AFTER Nephrostomy. (After Ashton.) 
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•always remember, in placing the clamp about the vascnlar pedicle, to feel about 
it with the object of seeing that the ureter is not included, as this would tend 
to make tlie pedicle thick(?r and more difficult to ligate securely. I have, on a 
few occasions, caught the ureter with the clamp after having carefully sepa- 
rated it from th(' vessels. In fact, in beginning to perform ncplirectomies, T 
frequently ligated the ureter and A'ess(*Is together without ever having had 
a mishap. The ligature material used is generally chromic gut, but this 
is liable to slip, as the bh^xl pressure in the renal artery is as great, if 
not greater, tlian any otluu* artery in the body. 13raid(‘d silk is the safer, 
although it tends to leave a sinus that may not heal for S(weral months, 
but it is better to have a sinus remaining than death from operative, 
hemorrhage*. 

There are numerous instruuH‘uts used for carrying tin* ligature between the 
vessels of the jiedicle. The curved ligature carrier is usually employed and 





Fi«. 307 . — Method of Clamping the Pedicle and Passing the Pedicle Lkjatuiies in 

Xephhectomy. 


is pushed through behind a tight clamj). I have on two occasions torn the vein 
in this way and I prefer to pass a thin-bladed artery clamp gently between the 
ves.sels ( Fig. »367). An assistant then inserts the ligature into its jaws on the 
other side, in such a way tliat I can pull it through double, cut it into two 
pieces and ligate the ve.ssels on either side (Fig. 308). T have frequently used 
a pair of thumb forceps with equal satisfaction and also an aneurysm needle. 
It is often difficult for the assistant to thread the aneurysm needle if it is 
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passed unthreaded, wliereas in case it is passed threaded, it is sometimes equally 
difficult to pick up the ligature on the other side. 

If possible, there must be sufficient space left between the clamp and the 
kidney to cut through without injuring the organ or its pelvis. When I have 
considerable space, I put an- 
other clamp on the vessels 
above the first one and cut be- 
tween the two after having 
ligated the vesseds by means of 
a s(piare or surgeon’s knot, f 
leave tlie ends of the ligatur(?s 
long. 

Immediately after the vas- 
cular pedicle has been cut 
through, if I have not already 
ligated and cut through the 

ureter as I freniKUltlv do 1 — Nephrectomy; Licatures in Place Ready 

. ^ . I ^ .j.(, Tie. 

swing the kidiuw out of tlK*! in- 
cision until it liangs ov(*r the ])ati(mt’s back, attached to its ureter, while I 
insj)cct th(^ ligatcMl pedicl(». I sometimes grasp the vascular ends of the pedicle 
with artery forceps and reinforce the double suture already tied by another 

nearer the s])ine (Fig. 360). 
The pedicle stump must be 
handled with great gentleness. 
Very frequently in the ex- 
citement of cutting away the 
kidney, the operator pushes a 
l)iecc of gauze with force into 
th(» wound on account of some 
bleeding and in this way de- 
taches the ligature, thus giv- 
ing rise to more hemorrhage. 
It is, therefore, important to 
dry the wound with small 
]ii('ces of wet gauze on a 

sponge holder and never to use 
lo. 360 . — Nephrectomy; Second Ligature. Tho kidne . • i • 

huviriK l)ooii removed, it is often advisable to place a piece Oi dl’V gauze 111 tlllS 
second liKature above the first, provided the pedicle i also advisablc tO 

sufficiently stroiiK. • ^ ^ 

make no traction on the pedicle 
ligatures, but simply to use them as guides to the stump of the pedicle. I nearly 
lost one patient through holding the pedicle ligatures while I turned for a pair 




of scissors. The body of the patient rolled over slightly, making traction on 
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the sutures, resulting in one slipping otf and giving rise to a terrific hemor- 
rhage. After cutting through the pedicle, the sides of I he incision should bo 
retracted and the stump of the j)cdicle gently sponged Avith a very small piece 
of moist gauze on a sponge holder. 

II KMOKKiiAcjK.-^Tlie treatment of bleeding is one of the most trying com- 
plications that a surgeon has to encounter. It is usually due to the wounding 
of a vein during the passing of the ligature. If a bleeding ])oint is ])resent, it , 
(*an usually be seen and grasped with a j)air of fine (uirved forceps and ligated 
with catgut without difficulty. Another causes of trouble in ligating a pedicle, 
is through placing a second ligature over the original one, whi(*h may loosen 
the first one and remhu* both ligatures h^ss effective. Any slight oozing can bo 
controlled by ])acking gauze into the nmal fossa. If there is a jirofusc hemor- 
rhage, then a hot wet gauze ])ad must be immediately ])ushed into the wound 
and taken out cpiickly and tlu^ hletMling point sought for, clamp(;d and ligated. 
In case, however, a large amount of blood suddenly w(*lls up into the o])erativc 
fi(‘ld, the operator must thrust the forefinger and middle finger of one hand 
into the wound with their backs downward in an emh'avor to catch the stump 
of the j)ediclc between them and to pass a curvi'd hysterectomy forceps Ixuieath 
them with the ol)j(*(*t of grasping the bl(M*ding vessels and stoj)ping the hemor- 
rhage and saving the patient's life, (»V(‘n at the risk of grasping peritoiumm, 
duodenum, colon or oth(*r tissius. Aft(*r stopping th(‘ hemorrhage by tins means, 
it is well to leav(» the* clamp in place m* else the same mishap may recur. 

1 think that m(»st cases of hemorrhage of the pellicle anj caused by the 
«i])erator becoming excited and wiping tlu^ wound out with gauze sponge's and 
clamping the pedicle at random, thus loosening knots that would othcTwise liave 
held sufficiently well. The clamps just refern'd to slandd Ihj left on the pedicle 
for four days, although in a numb(»r of instances two days have? |)rovcd to bo 
sufficiently long. The haiulles protrude from the Avound and should be ])ro- 
tected by gauzes pads and a thick wreath of cotton. TIk' position in bi*d of the 
patient who has clam])S on the renal pedicle is lying on the h(*althy side*. The 
wrist of the arm corresponding to tlie side operal(*(l upon should Ik? tied to the 
side of the bed which the ])atient faces, while the ankle of the operated side 
is tied to the other sid(i of the bed, to prevent the ])atient from rolling over on 
the back while asleep. 

I may here say that mjphrcctomy, owing in some? case's to the sborinc'ss of 
the vascular pedicle, to tlu? diminished ileo-costal s]:)ace, to a large amount of 
fat, or to other causes, may be considered I he most dangerous operation in sur- 
g('ry. I have seen more surgeons become excited during this oi)eration than in 
any other, and personally I have never felt so helpless as when, owing to the 
slifiping of a ligature, I have had such a large amount of blood suddenly well 
uj) into the wound that 1 expected the patient to die imm(?diatcly ; but up to 
the j)resent writing, no death from hemorrhage has occurred. 
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Treatment of tjje Urkter. — Tlic next stej) in oiiv noplireetomy operation 
is cutting through the uret(‘r to which the ki<lii(*y is hanging over the side of 
the body, in the eases in which it was not cut before th(» pculicle was cut through. * 
It sliould in this instance he ligated in two ])laces, leaving a s])a(*c of lialf an 
inch between the two ligatures, and tlien cut througli. In case the organ is in- 
fected, the reniaining end sliouhl be cauterized with carbolic or Avith the 
Pacjuelin and then fastened into the wound. If it is tnhercnlons, the same 
treatment can be used. In case it is extensively diseased, as mu(*li as possible 
of it may be removed, although I rarely have to resort to tliis procedure. After 
ne])hrect:omy in a septic case or one of lul)(*rculosis of the kidney, the Avound 
should be Avashed out with a 1 : 2,000 solution of bieddorid of merenry or peroxid 
of hydrog(‘n. It is ];rudent to leaA"(‘ a cigarette drain down to the ]KHlicle for 
twenty-four hours and, on removing it, to insert a small catlu^ter through the 
opening and again Avash the wound out. 

A(’<;ii)Kxts. — Ac(*idents other than hemorrhagt‘ from the ])edicle in ))er- 
forming iK'phrectomy ar(» opcuiing th(‘ peritoneum or the pleura; hemorrhage 
from ail a(*c(*ssorv art(*rv ; the tearing of the v(*na cava. 

Woundlnij Ihc Prriloneinn.- This is usually torn through accidentally in 
freeing the kidney that is V(*ry adhenmt to the surrounding tissu(*s. In this 
cas(*, the surgeon may S(h* through the t(‘ar the smooth ]X‘ritoneal surface, the 
omentum or intestiiu*, or om* of tiu? organs, as the liv(T or sjileen. 

In as(*ptic cases, sjxmge any protruding part with salt solution, replace it 
and clos(» the ])eritoneum with jilain catgut sutures. In sceptic cases, the ])ro“ 
trmling j)art should he Avashed with peroxid of Imlrogen and later with salt 
solution, before' reluming it and suturing the ri'Ut. On one occasion Avhen the 
t('ar was small and nothing Avas jirotriiding, 1 simply ])lac(Ml a piece of gauze 
ov(‘r tin* l(*ar to wall it off from the operation field and allowed it to remain 
in ])lace for two days after the o])eralion. I hav(' lu'ver had any trouble result 
from ojuMiing tlu* jx'ritoiuMim, although in one se])tic case I could see the lower 
])art of the lobe of the liver ])rotruding. 

OpruiiKj of I hr Pleura, — The ])l(*ural cavity is usually opened Avhen cutting 
U]) to the twelfth rib with siMssors in the elTort to make the incision as high as 
})ossible. Th(‘ accidcuit is immediaUdy recognized by a peculiar, rough, aspirant 
sound, caused by the sucking of air into the jileural cavity and its discharge 
during the acts of inspiration and expiration. 1 can remember at the present 
Avriting only a singh^ instance in Avhich T cut through the ph'ura in nephrec- 
tomy, although T also did it in a case of hyilatid cyst of the kidney, in wdiich 
the cyst aloiii^ Avas oj)(*rated, and in a case of movable kidney. In these cases, 
1 simj)ly c1os(m1 the ojiening by a (*ontinuous suture of chromic gut and do not 
think that the accident had any bearing on the result of the operation. 

Hvmorrhnffr from an Arcrssori/ Arfery. — Hemorrhage, as I hiwo already 
mentioned, is the most trying and dangerous accident that can occur in nephrec- 
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tomy. It sometimes comes from accessory arteries. These usually enter the 
kidney on its internal border at the upjx3r or lower pole. These vessels are 
usually torn through and bleed \\diile the surgeon is separating the fatty capsule 
from the kidney. The bleeding point is caught by artery forceps and llgat^jl. 
If difficulty is found in stopping the hemorrhage with the ligature, the lattl&i^!\5 
should be passed threaded on a needle and the artery ligated together with the.: 
fatty tissue through or along which it passes. In case this is not sufficient, 
the vessel should be clamped and the clamp left on for a day or two. 

Hemorrhage from the Vena Cara . — Hemorrhage from a tear in the vena 
cava occurs very rarely and usually in the case of malignant growths of the 
kidney with adhesions, although it may also take ])lacc in the case of suppu- 
rative diseases, as in ])vone])hrosis. The methods used to stop the hemorrhage 
in this accident have b(‘en tamponing; placing forc(‘j)S on the part torn; suturing 
the vena cava; ligating the torn area by a lateral ligature; and finally com- 
pletely ligating it. Strange as it may sccun, the ligature of the entire vena 
cava below the renal arteries has been employed a number of times and seems 
to have given the best rc'sults, the r(?turn circulation taking |)lace through the 
azygos and vertebral veins. Gosset and ].(‘Cene (Tribune medicale, 1904) have 
shown by their experiment on dogs that, when the vena cava is ligated below 
the renal veins, the dog stands a fair chance of n^covering; but when it is ligated 
above them, serious kidmw lesions take jdace and the result is fatal. 

Complications aftku Xkiuiukctomy. — The comjdications that occur after 
nephrectomy are: Anuria, infection, urinary or purulent fistulas, fijcal fistulas. 
Hemorrhage occurs sometinu*s after the operation, but rarely to a degree suf- 
ficient to recpiire more than to remove the suture in the abdominal wall and 
tampon the renal fossa. 

Anuria . — I am led to believe that this is extremely rare and will not occur 
if we assure ourselves before tin? nephrectomy that the other ki<Iney has suffi- 
cient eliminating power to t*arry on the renal function after the oj)erati(m. 
As 1 look back over the nejdirectoinies that 1 have* perfornuMl during the last 
seventeen years, without making careful statistics I can only recall throe cases 
dying from anuria aftiu* ne|)hrectomy, all of which cases occurred Ix'fore wc 
were skilled in ureteral catlietcrization and in estimating the renal function 
of cadi kidney. One of these was a case of tuberciilosis of a unilateral kidney 
operated upon without sufficient study or observation, anoth(»r was a case of 
nephrolithiasis associated with j)yonephrosis and the third was a case of inul- 
tii)le abscess of the kidney — an emergency case. The case of unilateral kidney 
died eight days after the ojieration; the second cas(» three, days afterwards, the 
autopsy showing acute cloudy swelling of the remaining kidney; the third, two 
days after, no autopsy. 

Anuria should be treate<l medically after nephre(?tomy. Wc should give 
salt solution f normal) by hyj)odermoclysis — 8 ounces every four hours if the 
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patient ha? lost much blood — as well as a high cleansing enema of salt solution. 
Oups over the kidneys are also helpful. Tiiternally, from 5 to 10 grains of 
diiiretin should be given every three hours in capsule, or tlieocin gr. j ev(?ry hour. 

yt anuria persists for three days after a uephrectoniy, a nephrostomy should 
be performed on the remaining kidney and injeclions of salt solution by hypo- 
dermoclysis and by rectum continued. Tlu* first danger signals of urcMiiia in 
these cases are generally headache, twitchings during sleep and contractions 
of the pupils. 

Infexiion of the Wound . — A rise of temperature to 100° or 102° F. is the 
usual op(*rative reacti(jn and does not mean any more than it would after any 
other kidney ojjeratlon. It lasts from a few days to a W(‘ek, although the tem- 
perature usually go(*s down or to normal after the bowels have moved, in case 
it does not, however, it would l)e a<lvisable to examine the wound. If it is due 
to a stitch abscess, the surgeon should take out th(> stit(*hes. If due to gauze 
having been hit in tli(‘ wound, it should be removed, the wound washed with 
])eroxid of hydrogen or a 1 : 2,000 soliiticui of bichlorid and a wet drc'sslng of 
bichlorid ap])lied locally. 

‘frequently aftc^r oi)erations on suppurative kidneys, a purulent discharge 
continues from the operative field. In these cases, the lemperaliire may sud- 
denly go U]) and it will be noticed that the drainage has sto])])ed or diminished 
as after a nc])hrotomy operation. The forelingcT is then introduc(‘d into the 
wound and works its way down into the renal fossa and finds the accumulation 
of pus. It should then be washed out with peroxid S(»lution and a drain in- 
S(‘rled and the wound allowed to close from the bottom up. After ii(q)hrectomy 
for tuberculosis, the fever may be due to a tuberculosis of the tissues in the 
renal fossa reejuiring antiseptic irrigations and drainage. 

— Avoid shock by hastening the o]ieralion. Determine beforehand 
just what operativ(» ])rocedure will have to be done, just what may hap])en and 
what to do in case it does happen. Have everything in readiiuss. llegin as 
soon as the j)atient is under the anesthetic and stop the anesthesia as soon as 
possible. (Jive the ])atient of a grain of strychnin before leaving the table 
and a ])int of salt solution with 2 ounces of whisky by enema aft(‘r he is in 
b(‘d; tlK‘n alternate the strychnin and the liot saline enemas every four hours 
until tlie dang(*r of shock fias passed and the patient’s jiulse is good. 

Suppurating sinuses are due to silk ligatures, fungosities and abscess cavi- 
ties above or bidow the pedicle. In tuberculous cases, the walls of the wound 
may be lined with granulations or tubercles. 

. When silk ligatures arc used, the ends should remain long and protrude 
from the wound and they can then be twisted off. In any cast', however, the 
ligatures usually come away within three months and the sinus heals. In the 
, case of abscess pockets, they should be opened, washed out with a solution of 
vbichlorid, nitrate of silv’er, or peroxid of hydrogen, singly or alternating. 
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In tiibercnloTis (*ases, ciirotto the sides of tlio wound and pack with iodoform 
gauze. In all pus cases, good drainage must, be k(‘j)t u]). 

After a neplirectoiiiy of any variety, if infection is Jwesent in the Avound, 
a cigarette drain or tube should be i)assed down to the kidney stump and should 
be attached to the skin, ''riie skin is closed by interrn])ted sutures. 

Secondary Nephrectomy. — 'I'bis operation is performetl in two classes of 
cases: In the first instance, after a lu^pbrottuny, performed for the object of 
drainage, tuberculosis or any suppurative condition of the kidney, or for stone; 
in the second instance, when one kidney is so diseased that a nephr(‘ctomy is 
called for, but the condition of the otb(*r organ is not sufficiently good to carry 
on the work of renal elimination. In this second instance, the diseas(‘d ki<lney 
is opened and nephrotomy done* for the sake ef drainage and with the expecta- 
tion of removing tlu* iu?phrotoniiz(‘d kidiuw as soon as th(^ healthier kidney is 
able to do the work (^f total renal elimination. 

The argunu'iits in favor of and against se(*ondary iU‘phrectomies are con- 
sidered in th(» vari<ius (‘ha])lers of renal diseavS(*s. It is m^ver used in tumor, 
sometimes in tuberculosis and su])purative iliseases from otlun* (‘auses; but in 
my own experierar, it has Iuhmi most frcHpu^ntly (‘m|)loyed in renal calculifs. 

Th(‘ techni(|ue of secondary nephrectomy is the* same* as that af ju’imary. 

Subcapsular Nephrectomy.— This opcM’ution is indicatcMl wIumi tlu* i*ai)snhi 
propria and the fatty capsuh* are so a<lherent that they cannot be separated. 

The united capsules should be cut through and peek'd from tlu* kidiuy on 
cither side* as far over the pedicle as ])o.ssible. It is diffi(*nlt to deliver the kid- 
ney because the ])edicle is so short and encumbered. A clamp should Ik* ])laced 
on the pe<li(*le and a heavy braided silk ligature* placed at flu* })oint to which the 
capsules have* b(*en j)e(*l(*d back; the vessels of the pellicle are^ cut through Ix*- 
tween the clamp and tlu? kidney, after which the clam]) is removed, although 
it can be l(*ft on for two or thr(*(* days in case h(*morrhag(* is feared. 

Another metluxl is to free; the ure*ter imme;diately after de*capsulating the 
organ, tlK*n to <Iisse;ct iij) along the nrete*r to the* renal ju'lvis, e*ut away as much 
as pe)ssible* of the anterior and poste*rior parts of the united capsule's and se?are;h 
for the vessels in the mass of adhe*rent fat and fibrous tissue in front of the 
pelvis. Afte'r the* vessels have bee*n found, they should be* fre*(*el by the method 
already dese*ribed. Renal e*x|)loratieui and elelivery of the kidney should the*n 
be attempt(*el, altlunigh it is never ve*ry satisfactory. The peeliede can l)e clamped 
prejximal or elistal to the rcfle;e*te*d e'apsule?s, de»pe*neling on emr sue'e^e;ss in fre;eing 
the |)e;eliede;. In e*ith(*r case*, a braidc*d silk ligature shoulel be place'd on the 
pc'diede, after whiedi it shoulel bo cut thre)ugh be'tween clamp anel pedvis. The 
edamp shouhl be le*ft em or removenl. Sometinie;s in subcapsular nephre'ctomie^s, 
tlif* renal ])elvis, ureter anel ve»sse*ls are all eainght in one* ligature?, in which case 
the*re; is liable to be* e*onside*rable hemeiridiage ein cutting *through the mass, as 
it is so large that it is difficult to secure it firmly. 



EXPLORATIONS AND OPERATIONS 


609 


Albarran strips off the united capsules, inserts the fingers of one hand 
under the upper pole and those of the other hand under the lower pole and, by 
pulling the organ down 
and toward tlie front of 
the body, lie can usually 
bring the kidney into such 
a jK^sition as to lie able to 
seize the jK^dicle by a 
clamp pushed from below 
upward. In many cases, 
he finds it impossible to 
see what is being done and 
is guided more by the sense 
of toiicli in plax'iiig the 
clamp on th(^ jM^licle be- 
fore th(‘ decorticated kid- 
ney has b(‘en delivenMl. 

The kidney is then cut 
tlirough above the clamp. 

The stumj) of the pedicle, the ureter am' pelvis remain in the clamp. 
The capsule is then cut through below tbe stum]) of the jiedichv and 

the ureter fonml and fol- 
lowed up to th(‘ vessels of 
the pedicle and the capsule 
around the })e(licle is then cut 
through (Fi^ TO). This al- 
lows the capsule to sli]) back 
over th(* renal v(*ssels toward 
the aorta and vena cava, thus 
making room for passing the 
ligature more' carefully about the 
renal vessels behind th(‘ clamp. 
The ureter is them ligatinl sepa- 
rately and cut through, and the 
vessels of the ])edicle as well 
(Fig. ;5T1). The end of the 
slum]) of the ])edicle contain- 
ing the remains of the pelvis 
should then be removed, after 
which as much of the capsules 
•are being taken not to attempt to 




Fig. 370. — Albahran’s Method of SEcuniNa the Pp^dicle in a 
S uiiCAPSULAii Nephrectomy. 
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In doing snbcapsniar nephrectomies in a mass of adherent fibrous and fatty 
capsules and tissues, it must always he remembered when tlie two capsules of 
the kidney are adherent and cannot be separated, that the ureter should be 
found and followed uj) to the renal pelvis, that tlie double capsule should then 
be pushed down to the pelvis and as much as possible of it removed with the 
scissors on all sides, thus giving more room for our, work on the pedicle. A 
strong silk ligature can tluui be tied about the pedicle and adherent tissue as 
far from the kidney as possible. The kidney can then bo split vertically. If, 
after it has emptied itself of blood, the bleeding discontinues, it shows that the 
ligature on the pedicle has shut off the blood suf])ly. If the bleeding continues, 
another heavy ligature or a clamp can be a])])lied until it ceases. After the 
bleeding has ceased, both sides of the kidney can be cut away with scissors. 

Partial Nephrectomy. — This means th(‘ nunoval of part of the kidney. It 
is not a common operation and is usually contined to one pole of the kidney. 
It is indicated in the case of an injury or malignant growth. This is also an 
exceedingly diftieult operation, as the blood vessels on the sides of the kidney 
are cpiite large and bleed so freely that they are dillicult to control; besides 
which it is not easy to secure a good apposition aud firm union of the cut 
surfaces. 

The organ having been delivered, it should be carefully lu'ld and the pedicle 
firmly compressed. A wedge-shaj)ed ])ie(*e should tlam b(^ excised from the 
portion of the organ involved, after which its edges are drawn together with 
sutures of No. 2 chromic catgut, which should be inserted li cm. from the bor- 
der of the incision, passing through the deepest ])art of th(» n^iial tissue, 15 mm. 
from one another, before the pedicle is relieved of comprc‘ssion (Fig. J172). 



Nephrectomy by Morcellement. — This operation was made popular by Pean 
when renal surgery was in its infancy and is now rarely performed. It is well, 
however, for a surgeon operating on the kidney to be familiar with all the meth- 
ods, as he might find himself in a very uncomfortable position in attempting to 
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do the regular uephrectoiuy operation in a case in which tlie siihcapsiilar nephrec- 


tomy or morcellenient was indicated, 
when sub(iapsular iiephrectoiny 
is impossible on account of 
a pcrinephritic inflammation 
with adhesions of the fibrous 
and fatty capsule to each other 
and to tile surrounding tissues, 
as the freeing of the kidney in 
these cases is liable to produce 
ser i ou s hei n orrh a ge. 

Teciiniouk. — When .the c.: 
fibrous and fatty capsule can- , 
not be suUiciently freed from 
tlie organ to ])lacc a clamp on 
the ])edicle, the kidney sliould 
be decapsulated by cutling 


It should be emiiloyed in rare instances, 






Fig. 373 a. — Nephrect omy by Murcellement. 
The lo\v(*r pole amputated below a straight clamp 
K, passed transversely across the kidney at the 
junction of the lower polo and middle part of the 
organ, and a curved clamp {Kl) passed below it, 
compressing the vascular petlicle. (Tuffier.) 


ks 

ks 


fu 

Fro. 373 B. — Nephrectomy by Morcellement. The 
upper pole ampututed, and corresponding olanips 
and K3 ^TufTior.) 


much as possible of the pedicle, 
as possible, and a straight clamp 


through the combined capsules 
of the kidney (»ver the eonvex- 
ily by a vm-lieal ineision and 
^ pnsliing them back on either 
side. The lower jiole of the kid- 
ney si ion Id 1)(* I’n'etl and a ])air of 
strong straight fercejis apjilleJ 
transversely with a sntfieient forec 
to shut olf the eirenlation in the 
low(*r }>ole. I'his pole should then 
b(‘ cut away below the clamp. 
A curved clam]) should tben bo 
])ass(‘d beside the detached part 
of the kiilney, and should grasp as 
The upper ]H)le should then be freM'd as well 
api)lied transversely to the kidney tissue in 
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such a way as to shut off the Llood supply to the upper pole. The upper pole 
should then be cut away above the claui]), and another curved forceps should 



Fi<;. 373 C. — Xephkectomy by Mohcellement. St 
shows tlu* romaiiis of the isthmus between the tw'o 
poles after it has boon cut doAvii. (Tuffier.) 

sutures passed, first, through tlic deep 


be passed by the reinaiiiiiig stump of 
the upper i)olo and should grasp as 
much as possible of tlie i)edicle. By 
these maneuvers tlie blood supply 
has been shut off from the kidney 
by the two curved clamps on the 
jiedicle and nothing remains of the 
organ but an area of kidney tissue 
corresponding to the space between 
the poles. This can be removed 
piecemeal or in one piece after de- 
taching the straight clamps. A liga- 
ture sliould th(»n be thrown about 
the pedicle beyond the clamps and 
ligated. In case this cannot be 
done, then the clamps should be left 
on from two to four days. 

(h.()siN({ TiiK Wound. — In all 
the operations that have thus far 
been described, the curv(?d incision 
in the lumliar region with the pa- 
tient lying on tluj healthy loin has 
been employed. 'The wound is closed 
with No. 3 chromic gut, interrupted 
lumbar fascia ; second, through the 


muscles and third, 
tlirough the superfi- 
cial fascia and skin. 

Tlar drainage tube, 
if one is employ(*d, 
as is generally the 
case, is inserted just 
below the twelfth rib 
at the apex of the kid- 
ney angle down to the 
stumj) of the renal 
pellicle. It should bo 
fastened to the skin 



with plain catgut on 
closing the wound. 


Fio. 374. — Closing OF THE Wound in Nephrectomy by Morcellement. 
Tlio muscular and fascia layers of the wound arc clos(?d with interrupted 
sutures of No. 3 chromic gut; the skin also by interrupted sutures. 
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Nephrectomy by the Transverse Incision. — This is made in a transverse 
line at the level of the umbilicus from the erector spina> muscle to the rectus 
abdominis (Fig. 327). The patient can be placed on the healthy side or on 
the back; the latter position is preferable and will be considered here. It is 
well to have a log or sand bag beneath the patient in such a position as to 
stretch the ilco-lumbar space as much as possible. The incision is popular 
in (fases in which it is desired to ligate the pedicle before fn^eiiig the organ, 
although it can be 
applied whenever a 
lU'phrectomy is to be 
performed, as in tii- 
btjrculosis or tumor 
of the kidney. It is 
not such a good in- 
cision for ii(‘])hrot- 
omy, nephrostomy or 
an exjdoratory op- 
eration and is 
never used in neph- 
ropexy. It is (piilo 
f re(|uen t ly followed 
by hernia. 

The technique is 
simple. The incis- 
ion is made through 
the skin and muscu- 
lar wall of the abdo- 
men and its fascia', 
down to the i)erito- 
ncum. The oj)erator 
then stands on the 
healthy side* of the 
patient while the assistants r(*tract the wound and he gradually works his 
hand with his finger tijis curved in the direction of the interior abdominal 
wall and gently sei)arates the peritoneum from the internal fascia, at the 
same time drawing it with its contents toward the median line until the fatty 
capsule is seen. 

An assistant then holds back the peritoneum and its contents toward the 
healthy side and the surgeon cuts through the fatty capsule, showing the kidney. 
The organ, ureter and pedicle are then exposed and freed, and the peritoneum 
with its contents within is drawn still further toward the healthy side and the 
kidney is delivered (Fig. 375). The vascular pedicle is then clamped and 



Fig. 375. — Nephrectomy by the "I'kansverse Incision. The kid- 
ney delivered, the muscular wall haviriK bc?en cut through and the 
peritoneum pulled toward the median line. 
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ligated by Hie same method as lias -idready Ikicu outlined (Fig. 37G), the kid- 
ney removed and the ureter ligated and eiit. through. I’lic different layers- 

of the abdominal 
wall are eloseil layer 
by layer in the 
same way as after 
the other lumbar in- 
cisions. 

Anterior or Trans- 
peritoneal Nephrec- 
tomy. — This opcM’a- 
tioii is geiKirally por- 
fornicd in Cfases of 
tumor of the kiiliu^y, 
esi)eeially in chil- 
dren, in cysts of the 
orji^au and hydro- 
nephrosis, as it is 
sii])])osed to give 

Fig. 376. — Nephkectomy hy the Tkan-svehse In<’i.siox. Tlio vas- iii()i*(> s])aC(‘. ^'he pa- 
cular pediflc clampod after the ureter has bocai pulled lu f»ue side. . , . 

Ii(*nf IS placed in 

the dorsal position, witli soiuetliing under the back as already described 
in the jireceding operation. A ver- 
tical incision is made, extending 
down along the out(*r borchu* of tlie 
rectus abdominis muscle, through 
the skin, muscular wall and ])(‘rito- 
neum (Fig. The intestines 

and colon over the kidiirw are drawn 
toward the healthy side; the woiiml 
is widely retracted and the inti‘stin(*s 
are well walled off with abdominal 
pads. This gives a good view of tlui 
outer layer of tla^ mesocolon through 
which tlic incison is madt? without 
liemorrhage, as the liTood vessels go- 
ing to the colon are in tlu* inner 
layer of the mesocolon. The cut 
along the outer border of the colon 
is about an inch from it and is con- 
tinued for a sufficient distance to 
deliver the kidney (Fig. 377). 



Fig. 377. — AnTEUIOH oh THANHPERTtf.)NEAL Nb- 
PHRKCTo.\iY. The peritoiieul cavity opened and 
an inci8ir>n niade through ine.sf>colon on the outei 
side of the fat. 
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The fat about the kidney can easily be seen and, when cut through, shows 
the kidney. The fatty capsule is pushed away from the posterior surface 
of the organ and then from the anterior, care being taken in -tlie latter case 
not to injure the blood vessels. The adhesions are sometimes very dense 
and have to be clamped and li- 
gated as in doing extra))erito- 
neal o])erations (Fig. J378). 

The kidney is th(‘n dedivered 
and the pedicle is clamped, 
ligatefl and cut through, and 
the kidney is removcul in the 
same manner as in the trans- 
verse incision (Fig. By 

increasing tin? incision down- 
ward, the lymphatic glands 
can be sei*n and removed in 




Fic. .378. — Anterior or Transperitoneal Nephrec- 
tomy. Tlu* kidney ])eiiiK freed from the fatty cap- 
sule after the posterior parietal peritoneum has been 
opened. 

malignant cases. The peritoiuMim is then 
closed with .\o. -J plain catgnt posteriorly 
and anteriorly, the fascia and the mus- 
cular wall are closed with No. 3 chromic, 
gut and the skin with plain gut, chromic 
gut or silkworm gut as preferred. In 
case drainage is indicated, an incision 
should be made through the loin from 
within outward, just below the twelfth 

Fia. 379. — Anterior OR Transperitoneal I'ib and along the quadratus lumborum 

Nephrectomy. Tlie kidney delivered; uniscle ill the kidliev triangle, and a 
the pedicle clam.„:!„..^ i i i 

drainage tube should he pushed tlirougli 
befonj closing the peritoneum posteriorly. After the operation, the dressing 
should be piM’formed through the loin incision, as in the case of an operation 
through the loin. 
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In some patients it is eonsiclerecl desirable to drain from in front, in which 
case the internal anterior and posterior layers of peritoneum are sewed together 

as arc the external anterior and posterior layers. 
Tliis leaves a S 2 )ace down to the renal fossa through 
which a drainage tube is passed. The perito- 
neum, muscular wall and skin are then sutured 
individually uji as far as the tube and a strip of 
gauze is inserted on cither side of the tid)e 
(Pig. 380). 

Operations for Uronephrosis and Uropyone- 
phrosis. — IT ronephrosis ( hydronephrosi s ) and uro- 
jwoiu'phrosis are usually due to an improj)er rela- 
tion lietween the ])clvis and the ureter. They may 
also be due to ncjdiroptosis and to numerous 
other causes, among which are abnormalities of the 
ureteu’. 

The blood vessels may be irregular in their dis- 
tribution and their relations to one another. Ab- 
normal branches of arteries may exist, acting as 
strands (cords) on which the ureters doul)le wIkui a 
movable kidney fills with urine and falls over them. 
If such a branch is cut to afford relief to the kidney, 
necrosis might take place in 
the part of the organ sup- 
l)li(*d by the branch. Small 
vessels going to adhesions 
can saf(»ly be cut. 

In hydron(»j)hrosis, the small j)ockets are first a part 
of the pelvic cavity; later the kidney tissue becomes 
atrophied, and large pockets form. These enlarge- 
ments usually take place first in the lower part of the 
renal pelvis, then in the central and upper portions, 
corresponding to the two principal divisions of the 
I)(*lvis, resulting in an cnlarg(unent of the pelvis as 
well as all the (‘ulices entering into it. At other 
times it is sirrijdy a bag in which but little kidney 
tissue is recognized. The amount of fluid in hydro- 
nephrosis varies from a few grams to a few liters ( Fig. 

381). 

Operative Treatment. — The variety of operation 
for uronephrosis depends upon (a) whether the ureter is of good size and per- 
meable; or (h) strictured, or (c) impermeable. 


Fio. 380. — Anterior or Trans- 
peritonea l Nephrectomy. 
The* kitlney ronioved, the 
wound closed, and the draiii- 

nnrii in nhii'O 



Fi(i. 381. — Hydronephrosis. 
It is apparc'iit that tho 
lower part of the dilated 
sac cannot drain throUKh 
the ureter and that rfjten- 
tion of urine takes place 
there. 
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(а) When the ureter is of good size and permeable, we must notice whether 
or not the ureteral orifice is normal and at the lowest point of the pelvic pouch 
and draining its cavity thoroughly ; or whether it is placed too high and con- 
sequently makes a spur, damming back the urine. If it is not so placed as to 
drain the pelvis well, it is necessary to (1) do a nephropexy, (2) resect perhaps 
a portion of the pouch below the ureter, (3) perform a capittonage operation, 
and reef or tuck up the part of the sac below the ureter, or (4) in case the ure- 
ter is placed too high, cut down th(^ spur. 

(б) When the ureter is strictured at the level of its entrance into the pelvic 
pouch, (5) uretero-plastic operations should be performed and in case these 
do not appear feasible, (ft) a lateral or (7) an end-to-end anastomosis between 
the pelvic pouch and ureter should be made. 

(c) When the ureteral canal is obstructed, a lateral or end-to-end anasto- 
mosis slioiild be made. 

Technique of Operation. — The patient is in the same position as for a 
nephrotomy, that is, lying on the healthy side with the loin to be operated upon 
exposed. It is important to have an incision siidiciently long, as this makes 
it easier to work on the renal pelvis. Besides this, it is important always to 
pass a ureteral catheter from 
below up to the renal pelvis. 

( 1 ) Neph ro poxy , — For 
the technique of this opera- 
tion see the chapter on 
Xejdiropexy. The replacing 
of tlie kidney in its normal 
position often overcomes the 
rtmal retimtion in cases of 
movable kidney and estab- 
lishes a satisfactory empty- 
ing of the sac. 

(2) Resection of the 
Pouch (Operation of Albar- 
ran ) . — The technicpic con- 
sists of passing a ureteral 
catheter, freeing the kidney 
from its external capsule, 
making an incision in the 
renal pocket and exploring 
the cavity. A clamp is 
then applied transversely across the kidney just below the ureter, and another 
a centimeter below it. The kidney is then cut through between the two. After 
this, the two sides of the kidney pocket are united by interrupted sutures just 



i’lo. 382 . — Resection op Kidney Pouch below the Ureter. 
Two clamps arc placed across the kidney just below the ureter 
and the organ is cut through between them, after which the 
two sides of the remaining part of the kidney are united. 
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k‘l(»\v iliv. n'lnaiiiing damp (Fig. »382). A ureteral eatheter is passed through the 
ureter to be retained, and the wound closed, leaving in a lumbar drain down to 

the kidney. The kidney 
is then fastened to the 
abdominal wall by fixa- 
tion sutures in such a way 
as to give good drainage to 
the organ and the wound 
up to the drain is closed. 

(il) Capitionage of or 
** Reefing'' the Dilatalion 
below the Ureteral Open- 
ing {hraeVs Operation), 
— The object is to bring 
the ureteral orifice to the 
lowest point, by drawing 

Fia. 383. — Capittonaoe. The part of kidney pouch be- 
low the ureter is drawn up by a series of tucks or reefs 
made by Leml)ert sutures. 


up the lower jiart of the 
pocket and straightening out 
the ureter. The sutures are so 
placed from b(*low upward 
as to fold in llu; walls of the 
dilated pelvis by a series of 
tucks, in such a way as to 
give a straight, course to the 
ureter. Lembert sutures are 
used, and four of them are 
passed through the posterior 
wall and then tied, tlms 
straightening and narrowing 
the dilatalion (Fig. 38J1). 

In certain forms of dila- 
tation of tluj pelvis, Albarran 
recommends making the tuck 
in the pelvis by transverse 
rather tlian by longitudinal 
sutures (Fig. "584). 

(4) Cutting down the Ureteral Spur ( Pjjelo-ureteral Operation, Trendelen- 
burg), — The ki<lncy pocket is cut through at a iMjint opposite the ureter to its 



Fio. 384.- 


-Albarran’s Method of Suturing in Capit- 

, TUNAGE. 
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lowest oxtreiiiity and tlie adjoiniiij' wall of the ureter is cut down for the 
same distance. A long nephrotomy incision is made through the kidney 



rKs. ,*^ 85 . — Cutting Down the Uiieterai. Spur. Fku 386 . — Cutting Down the UnETEUAL Spur, 

Aftttr iK'phrotorny, two clamps are placed in Sutures passed uniting pelvic and ureteral walls 

such a way that each has one blade in the uret<*r on either side. 


and one in jielvis poueh. They are then clamped 
and tin? conibincd pelvic and uret(;ral wall is cut 
through. 

to llic ]K'lvis, Avliicli is oppiicil \vi(l(»ly to the 
hottorn of tlie eavity. Two loiig-bladcd (Koch- 
er\s) foiwps are IIhmi iiilrodiuvd, each liav- 
iriir one blade in the ])elvis of the kidney and 
the other in the ureter. A ureteral eatbeter 
is j^assed down the ureter. A knife with i\ 
thin blade is then used to eut down the spur to 
the lowest part of tlie ju'lvio poeket (Fit*-. 
IlSo). The walls of tlie nr(‘t(‘r and jielvis are 
tlien united by a eontiiuimis suture on belli 
sides (Fig. MSd). The ureteral eatbeter is 
retained. The wound is then elosed as after 
any nepbrotoniy. It is a diiiienlt operation. 

( 5 ) Urdcro-pifeloplastif ( Fimjers 0 pern- 
iion ), — The jielvie dilatation is due to the 
stricture at the beginning of the ureter (Fig. 



stricture at the beginning of the 
ureter, (After Albarran.) 



620 


jOPEEATIVE suegeet.of.the kidney 




Fio. 388. Fig. 389. 

Fio. 388. — U RKTEHO-PYKLOPr.ASTY. Sutufoa passed 
so as to leave a traihsverse wound. (Albarran.) 

Fia. 389. — U reteko-pyeloplasty. Sutures ligated, 
making the strictured part of the ureter the widest 
part. 


387). This operation consists in dividing the stricture by a longitudinal 
incision, and then sewing it up transversely. Fig. 388 shows how the 

transverse sutures are placed and 
Fig. 389 shows them tied. 

(6) Lateral Anastomosis of 
the Pelvis and Ureter. — Cysto- 
scope the patient and catheterize 
the ureter. Perform a nephrot- 
omy. Approximate the lowest end 
of the pelvis with a eorresj)onding 
part of the ureter and make an in- 
cision in the pelvis at this point and 
also in the ureter (Figs. 390 and 
391). Bring the end of the ure- 
teral catheter through the open- 
ing in the uniter, and in the renal 
pelvis and out through the ne- 
phrotomy incision. Then sew the 
hack part of the incision in the 
pelvis to tlie hack part of that 
in the ureter. Pass a fairly large fe nestrated catheter over the smaller one 
from above through the ojxmiug in the kidney and ])elvis into the ureter. 
Then sew the anterior part of the incisions in the ureter and pelvis together. 
Allow the fenestrated cathe- 
ter to remain in for several 
days until a communication 
of large size has been made 
between the ur(?ter and renal 
pelvis. 

( 7 ) End-to-end ^ t nasto- 
mosis of Pelvis and Ureter 
( 7 're n de le n h u ry 0 pe ra t ion). 

— The ureter is cut through 
and the end nearest the kid- 
A triangular in- 
inado in the low- 
of the pelvis and 
end of the lower 
of the ureter is 
sewed in it by catgut and re- 
inforced with silk (Fig. 392). 
anastomosis. 


ney iigii 
cision is 
est part 
the split 
segment 



ici. 390 . — Lateral Pelvic-ureteral Anastomosis. Show- 
ing the nephrotomy innisioii in the kidney convexity, the 
opening in the lowest part of the pelvic poucli and in the 
ureter joining it, also th(^ ureteral catheter in situ. (Al- 
harran.) 

io. 391 . — Lateral Pelvic-ureteral Anastomosis. The 
wound united. 

Albarran does a nephrotomy before the 
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Drainage. — As lias already been said, it is important to always cystoscope 
the patient and catheterize the ureter on the aflFccted side before beginning the 
operation. 'Ilie catheter goes through the ureter into the pelvis of the kidney. 
In all cases, excepting iiretcro-pycloplasty, this should be done, and after which 
a catheter of large size, say 13 or 14 French scale, having been fenestrated, 
should be threaded over the end of the ureteral catheter in the loin and pushed 
with it through the operative field so as to obtain a larger anastoniotie opening 
for drainage between the renal pelvis and the 
ureter. The incision in the kidney should then ^ 

1)0 closed to this drain. (See Fig. 390.) 

A catheter 25 to 30 French, about a foot 


long, is then inserted into the wound down to 
tlie kidney and the abdominal incision is 
closed, (‘xcepting at the point at wdiich the 
drainage tube and the reno-ureteral drain conies 
througli. 

While the lumbar drain is in, nearly all the 
urine escapes by this route?. It is well to irri- 
gate the operative field twice a day through the 
ureteral and loin catheters, with boric acid if 
the urine? is clear, or with a 1: 1,0()() sedutiem 
of silver if it is turbiel. This washes away ob- 
structions and prevents infection. The large 
kidne*y el rain is removed em the third day in hy- 
elroneiihrosis anel em the sixth day in pyone*- 
phrosis; the catheter in the pelvis usually 
three days later. 

When the progress is not satisfactory in 
the operative field, e)r there is danger of a 
stricture at the ])oint of operatiem, it is better 
to leave the catheter in for thrcM? to six weeks. 




Fig. 392. — Kinked Uketer with Ad- 
hesions Amputated Below. The 
lowor soBinpiit is partially united to 
an openiiiK in the lowest part of the 
pel vie pouch. Note the triangular 
shape of the adjoining cut surfaces; 
a wider union is thus obtained. 
(From iVlbarran.) 


SoiiK'tiinc's tile catheter does not tit well, in which case it can be removed and 
another inserted. Tn niakina; this change, it is advisable to pass a niandrin 
into the catheter already in place, and, after having removed it, to kce]) the 
inandrin in place until a clean catheter has been passed over it to take the 
place of the one removed. 

The withdrawing of the drain is sometimes followed by ]iain and fever. 
When a eatheter has been left in the ureter that is not satisfactory, injections 
should be made or a mandrin passed. Tf no eatheter has been passeil into the 
ureter, this should he done, which will often reestablish the drainage in a few 
days. Tf this is not done, it will be necessary to again open the lumbar wound, 
thus establishing a fistula. A few weeks later, again try ureteral catheterization. 
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THE URETERS 

ANOMALIES OF THE URETERS 

Owing to the complexity of the (levelopmcntul jirocess, anomalies of the 
ureter are manifold. They may Ihj classilied into; Anomalies in miml)er — a 
deficiency or an excess of ureter, anomalies in position, anomalies in caliber. 

1. Anomalies in Number. — Dkfu iknt I-ukteu. — Idiesc are rare. The 
ureter and the kidney may both he absent, or the hilum alone is missin*;’, the 

ureter coming directly from the an- 
terior and low(‘r part of the kidney. 

An EXin-:ss ok tketek is mnch more 
frequent. Supernumerary ureters an? 
fonml in lhr(‘(* ])(*r cent of (*ases, accord- 
ing to l^)irjer. The su|>ernnm(‘rary 
urel(*r may be bilateral, but it is more 
frequently unilateral. Tlie double? ur(‘- 
ter may be compN‘te, or it may aflect only 
the u])|)er porti(»u of the? canal. The 
supernumerary ureten* is always jdaceel 
al)ove the normal one, and <1 rains the 
upper part of the kidney. 

Fig. ‘JJto is in a single (uiisymmel- 
rical) kidney ( Pousson’s case). 'FIk* 
ureters empty into the* regular angles of 
the trigone. If it had been tlisplaced 
deiwn, it would probably have b<‘en a 
horseshoe kidney. 

Su])ernumerary un*ters have some 
.METRICAL Kidney ON THE Right Side. (Pous- surgical iiiten'st. If not strict iircd, or 
son.sca.se.) abnormally, they do not cause 

any .symptoms; but they are frequ(‘ntly strictured, causing partial hydro- 
nephrosis, or they may have abnormal endings. The portion of kidney draineil 
by a supernumerary ureter may he infecteil alone, the other part bc;ing healthy. 
For this reason it is necessary to detect them, which has beim driiu? on the living 
by cystoscopy, ureteral catheterization and radiography. (Jases have b(;en seen 
622 




ANOMALIES OF THE URETERS 623 


of partial gonorrheal pyelitis, of partial i^yoneplirosis, of partial lubercnlosis, 
although very rare. Fig. 894 sliows a «louble ureter on the left side, as seen by 
radiography after ureteral catheterization. 



Fia. 394. — A Double Ureter Coming from the Left Kidney, as Seen by Radiography. 
• (Braiisford Lewis’s case.) 


2. Anomalies in Position. — In transposition at the hilum, the ureter 
is found lying in front of the renal artery. 

Abnormal Endincjs. — Tlie most frequent of the latter are in tlic prostatic 
utricle in men and in the anterior vaginal fornix in women. They have been 
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seen also in the seminal (ln(*ts and vesicles, in the rectnm and in the Fallopian 
tubes. An ending in tlio nrothni or in the vagina gives rise to a special variety 
of incontinence, the proper treatment of which is implantation of the abnormal 
nretcr into the bladder. 



Fio. 395.— Vesical Ends of the Ureters Prolapsing into Bladder. (After Knorr.) 


IxTKAVKsicAL I’Hoi.Ai’SK of the lower end of the nrc^ter may be? congenital, 
but it is also acquired in some cases. It varies in extent from slight bulging 



Fia. 396. — A Diverticulum op the Part 
op the Ureter Passing through the 
Bladder Wall, Preventing Cathe- 
terization. (Author’s case.) 


into the bladder to a large ])rojecting mass. 
It is caused by a lack of supi)ort in the mus- 
cular tissues of the bladder wall and favored 
by too direct an entrance of tlu; duct into this 
organ. The result is a stenosis of the orifice 
of the ureter with all the ordinary conse- 
quences. Fig. 895 shows the ends of the 
ureters prolapsing into the bladder. 

The treatment for this condition does not 
offer much hope of inij)rovemcnt, if any. It 
consists of either shortening the ureter or 
n retero-cystos toiny. 

A Diverticulum ok the End Ureter 
IX THE Bladder Wall. — Fig. JIDG shows an 
alinormal ureteral ending in a case of double 
sclerotic kidm^y in a girl sixteen years of age. 
The kidneys were two inches in length. On 
the left side was a spleen with a round border 
and narrow in its transverse diameter in which 
no notcli could be felt. The girl had a slight 
polyuria and the case was diagnosticated as 
one of tuberculosis of the left kidney. On 
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cystoscopy, two ureteral openings were seen, but several attempts to catlieterize 
the right ureter proved a failure, as the catheter only entered the ureteral 
mouth. Tliero was no urinary swirl coming from that side and we were not 
' sure that urine escaped or tliat tlie kidney Avas present. A number of consultants 
considered the case one of a probable tubercular kidney on the l(*fl side with ti 
possible absent kidney on the right, and advistul an exj Moratory incision on the 
right side to be followed perhaps by a left n(*pbrectomy, but the patient di(Ml ol 
uricmia before the consent of the family could bo obtained. Autopsy sliowcd a 
sacculation of the lower end of the right ureter. 

3. Anomalies in the Caliber. — Anomalies in tin; caliber of the ureter are 
the most nuinerous of all and have been studicnl in the chapter on Hydro- 
nephrosis. The irr(*gularity in caliber may b(^ diui to eomi)r(‘ssion of the duct 
by an abnormal A'Ossel. Idie principal causes of irregnlarily of caliber are in 
th(} wall itself: Stricture, congenital valves and the persistency of the fetal 
condition. 


INJURIES OF THE URETERS 

A CC II )KXT A I . WoU X OS 

Etiology. — Accidental wounds of oiu^ or both ureters are of exceptional 
occurren(*e. They may be the result of knife thrusts, of wounds from any 
sliarp-])ointed AV(‘apon, instruiiKvnt or tool, or of gunshot injuries. The injuric^s 
are usually found in the immediate vicinity of (he renal yndvis. 

• The symptoms, diagnosis and treatment of tlu'so rart^ cas(‘s are ])ra(rtically 
the same as those of wounds of the yielvis of the kidney. Th(‘ differential diag- 
nosis between injuries of the renal pelvis and the u])])er segment of the ureter 
is, indeed, clinically impossible without an cx])loratory incision. 

The prognosis of accidental wounds of the ur(‘t(‘r depends largcdy U])on the 
timeliness of diagnosis and of op(*rativc treatment. When they are hd:t to tlumi- 
selves, the prognosis of these woumls is extremely unfavorable, death or per- 
manent fistula being a freciucnt outcome as, owing to the small size of the canal, 
its injury is fenpumtly accompanied by fatal lesions of adjacent parts or 
organs. Penetration of the peritoneum often tiu’iniuates in peritonitis and# 
death. Localized lesions of the duct an* followed by the establishment of per- 
manent listuhe, unless operated upon, or else the kidney on the affected side 
becomes obliterated. In the presence of sepsis or sup])uration complicating 
such wounds, we may expect to see the obstruction of the proximal ureteral 
end; or the development of uretero-pyelo-neidiritis, with its sequehe of renal 
atrophy; or pronounced septicemia if there is retention of infected urine in the 
tissues; or a permanent fistula. 

Less formidable wounds of the ureter, such as punctures, oblique divisions 
« or clean-cut longitudinal incisions, are very infrequent. The prognosis of 
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operated cases, especially those attended to early, is, pf course, much better,- 
even when the wound is serious. 

Treatment. — The treatment of accidental wounds of the ureters may be 
. summed up as follows : 

If tlie j)eritoneum lias liecm injured, open the peritoneal cavity and examine 
its contents for other injuries which sliouhl be rejiaired as indicated. If a 
local collection of ])us or urine is present, s])onge it dry, then sponge it with 
salt solution and afterwards with peroxid of hydrogen. If the ureter can be 
more easily operated on through the abdominal incision, perform the operation 
of ureterorrhaphy, uret(u*o-ur(?terostomy, urelero-cystostoiiiy, if in the lower 
part of the ureter. Then make extraperitoneal drainage and close the peri- ' 
toneum over the seat of ojieration. Intraperitoneal drainage down to the seat 
of injury may also bo used, especially if there has beem ])us in the wound or 
urine. 

In case the wound is in the upper segment ni th(' ureter where a loin in- 
cision would better expose? the ureter, it is advisable? to treat aiiel edose the 
peritoneal wound as already indicated and them to opt*n the loin and do the 
ureteral opeu’ating through the lumbar incision. 

If after opening the peritoneal e*avity it is found that the ])erifoneum and 
the contents of its cavity arc not involved, no intraperiton(‘al drainage is re- 
quired and the wound can be closed and all the we)rk done» by the* extra]icritoneal 
route, drainage being kept up through the outer incision until urinary leakage 
has ceased. 

In any case, wherever the operation is ])erforineMl, a ure*teral catheter should 
be passed by cystose'opy up and threnigh the injureel portion of the ureter be- 
fore the operative work is begun, and it should be retained afterwards for 
draining the urine from the kidney past the seat of the urct(*ral oi)eration. 


Opekativk Injuries 

Operalive injuries of the ureters are quite common and should be repaired 
as indicated at the time of the accident. 

Accidental injuries usually occur in: Operations on the female generative 
organs such as tibromyotomy, salpingectomy, sal])ingo-obj)horectomy, oiiphorcc- 
tomy, vaginal or abdominal hyst(*rectoniy ; operations during labor and use of 
forceps ; operations on the rectum or sigmoid. 

Symptoms. — The symptoms of operative wounds of the ureter are apt to 
be obscure and indefinite, until the escape of urine becomes manifest either in 
the vagina, or in the peritoneal cavity. Leakage into the peritoneal cavity is 
followed by a train of symptoms varying according to the normal or septic con- 
dition of the urine. Acute general peritonitis may arise in either case; but it^ 
will surely follow infection with septic urine, in which case the symptoms of 
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•general peritonitis will be present. Normal nriiie, ifrider favorable eoiiditioiis, 
may be tolerated by the general ])eritoiieal cavity, becoming partially absorbed, 
or occasionally draining through the abdominal incision. 

Localized peritonitis, subacute or chronic, may develop as the result of the 
accumulation of uriiic in a definite area of the ])eritoneal cavity, especially when 
susceptibility to infection is increascMl by the pn^sence of adjacent raw surfaces 
or of loose adht\sions. The usual outcome of tins localized inilammatory j)rocess 
is abscess formation, circumscrilxKl in characler and tmding in the discharge of 
pus and urine and the establishment of a s(‘ptic urinary fistula at the site of the 
spontaneous or artificial ruj)ture of the abscess. 

Diagnosis. — The diagnosis of op(‘rativ(‘ injuries of th(‘ ureter is usually 
easy, on account of tlui dire(*t ocular (evidence* of tin? accident. Wluni its occur- 
rence has not come at once to the o])erat(»r‘s athmtion, wlam lh(» ureter has been 
ligatured })y mistake in place of or togeiluM* with the uterine artcu’v, has 
become occliul(*d by ihc compression of ligature<l ad jaccuit tissues, the diagnosis 
is not so (*asy. Tn the first instance, no discharge of urine through tin* vagina 
is noted until an abscess has formed, or it has rnptnri‘d, or until the sloughs 
have begun to separate and a fistula has formed ; wlunx'as in tlu» S(‘(*ond instanci*, 
an occluded unMer would give rise to renal pain and ur(*teral catlu‘t(‘rs wouhl 
find the obstruclion. Both ureters have been coinpl(*l(‘ly divid(‘d during the 
perforinaneo of major abdominal o])erations, without giving rise to any imme- 
diate synij)toms. 

Prognosis. — The prognosis of operatives injuries of tlu‘ 'ur(?t(‘r is favorable 
both as to the })roloiigation of life, and also as to the ])r('S(*rvation of th(^ kidney, 
provid(?d the injury is at once delected and propendy r(*pair(‘d. (\)niplcte 
division of the nr(‘t(*r has been treated successfully by pronij)t ureteral anasto- 
mosis by one of the methods described farther on. Incoinph'te divisimi of the 
ureter naturally off(‘rs even more* (*ncouraging ])rosp(‘cls as to th(‘ pri‘S(*rvation 
of the ureterat lumen and functions, j)rovid(Ml prom|)t r(*|)airs b(* made. The 
prognosis is, of course, far more grave wlaui s('|)tic ])eritonitis has set in, or 
.•wheii an acute infection has develo])ed in the kidiuy. In such cases, an imme- 
diate oj)eration is called for. 

Treatment. — I'he maiiagcMuent of ureteral injuries varies according to ex- 
tent and direction of the lesion. Tlu' wound may be incoui])lete, with a longi- 
tudinal, transverse or oblique tear of the duct, or the ur(‘ter may lx* completely 
severed. 

In incomplete longitudinal wounds of the urcdc't, spontaneous re])air of the 
lesions may take place after (establishing thorough drainage*. It is advisable, 
however, to suture the ureter if acwssible, aft(‘r ])assing a invteral catheter 
through the injured area from the bladder. lnterru])t(*d sntur(*s of fine chromic 
gut are pref('rr(*d. 1 do not beli(*vo in tlu^ Leinb(*rt nudhod, as I fear it may 
cause stricture. Many prefer not to use sutures. 
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In uniting very short transverse wounds, where one third of the circum- 
fcu’enee of tlic duct, or less, is included in the lesion, ureterorrhaphy is per- 
formed. Instead of a stricture forming, tlic ureter will then present a dilata- 
tion at the lev(*l of the wound. 

When the duet is eomjdetely severed, uretero-ureterostomy, uretero- 
cystostomy, or uret(u*o-]xdvic anastomosis should be performed according to 
the ])osition of the injury, whether it be near the middle, upper or lower end 
of the ureter. AVIk'ii the continuity of the ureter is destroyed, it is essential 
to deteriuiiK^ tlu' presence or absence of an extensive loss of substance. Even when 
the two ends are rather Avidely separated, thc\y can often be approximated. In 
virtue of its elasticity, the uriMer can actually be stretched to an average extent 
of about S cm. for the entire canal without diminishing its caliber or interfer- 
ing with its functional activitv. 

hi performing an end-to-end anastomosis, uretero-ureterostomy, the Poggi 
operation is th(» one of choic(*. In this case the ureteral ends should be cut off 
squarely before uniting the two segments. 

When the wound in the ureter is partial and oblique with fairly even 
edges it can be united by suture or can be allowed to heal without suture; 
but in either cas(? Avith a n^tained catheter in the ureter. It is in the 
cases of the <d)lique Avouuds in which an end-to-end anastomosis is to 
b(* j)erforuied that r]ove(?\s <)j)eration may be of great service, as the unin- 
jured side of the uret(.*r can be cut through in a line corresponding to the 
obliiiue line of the Avound and then the JloA'ec anastomosis made. All these 
methods are explained in the chapter on the Oj)erati\"e Surgery of the 
Ureter. 

Contraindications to the suturing of ureteral wounds are general weakness 
of the ])atient, long duration of the operation in case of an operative trau- 
matism, and A’ery s(;vere uidnary infection. In these cases, temporary external 
drainage doAvn to tlu^ seat of injury, together with a retained ureteral catheter, 
may be resorted to in case the injury is incomplete. 

INFLAMMATION OF THE URETER 

Etiology. — Inflammation of the ureter may be primary or secondary. Pri- 
mary ureteritis is very rare. It may develop after an injury to the ureter, or 
about a stone impacted in the duct. 

Secondary ureteritis may result from an extension by contiguity from a 
neighboring inflamed organ, <u’ by continuity from some other part of the 
urinary tracM. When it results from an extension by contiguity in men, it 
usually complicates a pelvic adenitis or proctitis. Such cases are very rare and 
the indammation is more mark(»d as a periureteritis than as a simple ureteritis. 
In Avomen, the extension by contiguity is more common, on account of the in- 
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tiniate relations between the low^er part of the ureter and the internal female 
genitals, and ureteritis has been found secondary to septic metritis duo to child- 
birth and other causes, to a salpingitis, pelvic cellulitis, infected hematoma 
and cancer of the uterus. 

Secondary ureteritis is, however, usually the rc'sult of an extension by continu- 
ity, either down from the kidney or up from the bladder. It. is accordingly s])oken 
of as ascending or descending, and 
it is still a question which of the 
two is the more frequent. Descend- 
ing ureteritis is secondary to ])yc- 
litis, ])yclo-n(q)hrilis, or pyoneph- 
rosis, which are due to obstruction, 
renal calculus, tuberculosis or tu- 
mor. The ascending ureteritis fol- 
lows a chronic cystitis associat(*d 
with obstruction, such as vesical 
calculus or tumor ; hypertrophy, 
canc(‘r or stoiu' of the prostate; or 
stricture of the urethra of congcnii- 
tal, gonorrheal or traumatic ori- 
gin. (See Fig. 

Secondary ureteritis may also 
be due to a partial or complete 
paralysis of the bladder, due to iu- 
juries or sclerosis or tumors of the 

. . 1 • 1 • • UnKTEIlITIS AND ASSOCIATED PyONEPTI- 

Spiltal cord, wllicll give rise to kosis. vShowing the im‘Kular dilated eonditiou of 

reunitiou of liriiu*. evstitis aiul «ho urotor anti the diliitol comlitioii of the ik-Ms. 

, (From Poussoii.) 

pyelitis. 

Pathology. — Tn cases of acute ureteritis, ibe uretcu* shows a swollen mucosa 
and narrowing f)f the lumen. ''I'his stage is rarely si*en. 

In chronic ureteritis, two varieties of urel(u*s an* seen. Fn the cases in 
Avhich olistruction is the pr(*doniinating f(*ature, especially if situated low 
down in the canal and the ureter has had a chance to dilate before inf(*c- 
tion has taken jdace, the canal is a dilated, elongated, thin-wall(*d and sac- 
culated tube. The kinks betwe(*n the sacculations are lu*ld by adhesions 
so that the latter an* ])ermanent. On the other hand, when the infec- 
tion has taken place before the walls have had a chance to dilate, the 
ureter is a thick, rigid tube with occasional strictures due to inflammatory 
thickening. 

It is remarkalde what a degToe of dilatation can take place in a short time 
in cases in which there is back pressure of urine, when the infection of the 
ureters has set in quickly. Fig. 89S shows the ureter of a patient on my 
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service at tlie Columbus Hospital who fractured liis spine one month before 
death. The ureters arc large, sacculated and inflamed, while his kidneys are 

in a quite advanced state 
of pyone])hrosis. 

^ Strictures of the ureter 
are most comiiioiily found 
ill the parts of the canal 
which are naturally the nar- 
rowest. Tbc lesions of the 
miKfous in(‘mbrane resemble 
those of chronic cystitis, 
besides wliicli tluu’c are two 
p(*culiar conditions that arc! 
( )ccasiona 1 1 y oliserved, nu- 
merous small cysts ,and 
leukoplakia. 

Symptoms. — As ureter- 
itis is generally siinjily an 
(‘xtensinu of an inflamma- 
tion from SOUK* other or- 
gan, it poss(‘sses almost uo 
characteristic syun)t.ouis, ex- 
c(q)tiug ])(*rliaps ]>aiii re- 
s(*mbliiig a renal colic. 
Pain is always a symptom 
of ureteral obst ruction. 
Abdominal palpation will 
sometimes detect an iiidn- 

Fir;. ;rJ8. — Dilation of tiik Uknal Pelvis and TThkter in vat(*d or dilated duct. lll- 
A (.’ase of Acute Uueteiutis of One Month's Dura- \ p 

TiON IN A Patient Dyino One Month after a Fracture flamed ur(!t(!rs arc also often 
OF THE Spine. Autopsy spocirnen. tAuthor’.s case.) felt 1)V rectum or vagina 

Pyuria is present, but it is difficult to differentiate the pus coming from the 
ureter from that coming from the renal pdvis. Cystoseopy may show the 
months of the ureter to be rox\ and swollen, or dilated. 

Treatment. — Provimtive tr(*atment consists in treating the bladder when 
it is inflamed. After the diagnosis has be<*n made, the important part of the 
treatment is to remove the causative factor of obstruction by operations, such 
as nrethrotomy, cystotomy and prostatectomy. If the kidneys arc much in- 
volved, tbc*y should be trc?ated by the method already outlined in the chapter 
on Suppurative Diseases of tin* KidrioVi Irrigations of the ureters by the iirc- 
teral catheter can he made with solutions of silver nitrate from 1:8,000 to 
1: 1,000, or injections through the catheter of a small amount of ^ to 1 per 
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cent of protargol, or argyrol 10 per cent. IJrotroi)in, salol, benzoate of soda 
are recommended as internal urinary antise])tic*s. 


TUMORS AND CYSTS OF THE URETER 

Tumoks 


Etiology. — -Those iic»w gniwths i\n} very 
rare, but when they occur it is always after 
tliirty years of age. Ureteral calculus may 
be the cause, as a calculus of long standing 
may cause sufticieiit irritation and lumlening 
of the tissues to pre(Iisj)ose to iiialignaiicv. 

Pathology. — Hofh tlu* couiiectiv(i tissue 
*and embryonic form of tumor have been 
found as ])rimary or secondary growths in 
the ureters. Of the former class arc pa])il- 
lomas and epitheliomas (Fig. 300). Of the 
second class are sarcomas, myxomas and 
rhabdomyxomas. 

Iii case thcs(? growths are not primary, 
they are secondary by extemsion from the 
kidney, bladder or adjac'cnt tissues. \ have 
ncv(?r to my knowledge had a case of primary 
tumor of the uiH'ter, although I have had 
tumors of the bladder, that have involved 



Fio. 400. — Cervix with a Cancerous Growth That Has Involved 
THE Ureter and Bladder (C). U and B show tho uterus and bladder 
covered by peritoneum; Ur. shows the ureter outside the peritoneum 
passing by the cervix in its route to the bladder. (Author’s case.) 
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and occluded the ureter, and cancer of the cervix uteri, that has also involved it 
(Fig. 400, author\s case). 

Symptoms. — The principal symptoms are hematuria, swelling and pain, 
the same as in tumor of the kidney. Hematuria is usually the first symptom 
and may not. be associated with ])ain. It generally comes on without cause, is 
■profuse and thoroughly mixed with the urine. 

The swelling can sooner or later be detected and may lead to renal reten- 
tion, in which case the kidney can often be outlined as well. Pain may be 
present as a dull ache or it may be of a colicky nature. 

Examination. — Examination of the urine may show red blood ccdls, ure- 
teral epithelia, atypical cells and tumor fragments. Later, if infection takes 
place, ])us will also be present. 

Examination of the bladder may show tufts of the growth springing out 
of the ureter. Ureteral catheterization will show an impediment in the ureter. 
Recto-abdominal palpation may disclose the gnnvth if it is at the lower end of 
the ureter, while abdominal palpation may reveal it when situated in the U])per 
part of the canal. 

After infection takes place, pyelo-nephritis or pyonephrosis will develop 
and there will be an elevation of temperature, besides which th(^ kidney (;an 
probably be found enlarged on palpation. J^alpation of the adjacent organs will 
also giv(} us some chnv to a secondary involvement from the uterus or gut. 

Prognosis. — The ])rognosis is bad, as a pyelitis resulting in a i)yoneplirosis 
will destroy the adjoining kidney tissue. 

Treatment. — Xephrectomy and total ureterectomy. When the growth in- 
volves a segment of the bladder about the ureter, that part of the ureter and 
also the adjoining ])art of the bladder wall should be removed. 

Cysts of tiik Uketkks 

Etiology. — Cystic growths are usually found in tlu? lower part of the duct. 
They arc suppos(?d to develop either from enlarged mucous glands or the epi- 
thelial spaces of Tirunn, or else to be caused by parasites. The cause is, there- 
fore, not yet determined. They are most probably caused by parasites, as pso- 
rosperms due to coccidia have been found in both the ureter and the renal 
pelvis. Small hydatid cysts are sometimes caught and retained in the ureter 
in cases in which a hydatid cyst of the kidney has brokem into the rcmal pelvis. 
The most iutc^nNsting case of chronic cysts of the ureters that T have known was 
one of Bond Stow’s, in which not only were chronic ureteral cysts present in the 
ureters, but the patient had double ureters on both sides, all of which con- 
tained cysts. 

Pathology. — The interior of the ureter is usually in a state of catarrhal 
ureteritis and appears studded with minute vesicles the size of a pea, of a 
yellow-brown color, which contain a transparent fluid. 
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S3niiptoms. — These cysts may give rise .to no symptoms or there may be 
some pain or hematuria. 

FOREIGN BODIES IN THE URETER: URETERAL CALCULI 

Etiology. — A stone may form primarily in the ureter, l)nt such primary 
ureteral calculi are very rare. They arc generally small and of a phosphatic 
composition. Nearly all ureteral stones are secondary, that is, tb(*y are formed 
in the kidney and while descending along the ureter have become impacted at 
some point, usually one of the narrow parts of the passage. 

The etiology of ureteral stones is, therefore, that of renal calculi; but we 
have to mention here the factors favoring impaction which are the size, the 
irregular outline and the rough surface of stones. These set up a continuous 
irritation of the ureteral wall, followed by s])asm ; later inflammatory changes 
of the Avail, until at last ulcerations and cicatricial strictures arc produced, all 
of which contribute to make the impaction tighter and more permanent. 
Previous attacks of ui’eteri- 
tis and kinks of the canal 
also favor impaction. 

Once impacted, the stone 
grows by the deposit of ad- 
ditional layers and usually 
assumes an ol)long shape. 

The above-mentioned lesions 
of tlui wall may go on to 
pressure atrophy, to ])er- 
forations with periureteral 
abscess and urinary infih 
tratiou, although abscess 
formation and urinary ex- 
travasation are exceedingly 
rare. 

Wliile impaction may 
occur at any point in the 
duct, the accident is more 
common at its narrowest 
.parts, which are cither im- 
mediately below the renal 
.pelvis, just above the en- 
trance into the bladder or in the middle third of the duct. In the lower 
portion of the duct, a calculus may be arrested near the ischium, near the outer 
bladder wall, in the part passing through the bladder wall ; or a calculus may 
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be in the vesical portion of the ureter, protruding into the bladder cavity: J'ig. 
401 shows the position of stones that I have encountered in practice. 

Character of Calculi. — (\aleuli met with in tlic nrct(*r vary considerably as 
to form, composition, size and number. They are usually no larger than a 
clierry pit, but they have been met with as large as a hen’s egg. Their compo- 
sition reseml)l(‘S that of renal and vesical calculus (uric acid, urates, phosphates 
and calcium oxalates), their consistency varying with their chemical character. 
Th(\v are usually single, but may be multiple with facets adjusted to each. 
oth(*r. (Mviale observ(*d s(‘V(Ui stones arranged in this fashion and Cru- 
v(*ilhi(*r mentions a series forming a long chain from the renal pelvis to the 
bladd(‘r. 

Symptoms. — All urct(*ral (‘alculi do not. always present the same clinical 
symptoms. They may he of the fransiruf variety, ])assiiig Ihrough the canal 
in from a f(‘w hours io a f(*w days, accompanied by colicky pains and often 
hematuria; the complcfr oh.sfrurfirc //yy>c (jiritifj r/.s‘c lo anuria in certain con- 
ditions, and kiicnt calculi that remain in the ureter for a long time and jxjrmit 
the passage of urine by tlicir sid(‘s. In smiie cases, there are no symptoms of. 
ur(4eral (*alculi, whereas in other cases they are most alarming, \Ve can dis- 
miss the consideration of transient calculi in a few words by saying that they 
are simply small renal calculi passing through the ureter; that their symptoms 
arc then those of renal cahudi and are considered in that chapter. 

We will now jiass to the consid(‘ration of latent ureteral calculi and reserve 
that of the comi)lete obstructive calculi causing anuria for tlu? last, as it is the 
most important. 

Latknt I'jjKTKUAL ( AiA’i Li are not always small concretions, as one of the 
largest calculi in Israel’s records measured s(»ven inches in length and two and 
one half in circumference and had given rise to but few symptoms. In latent 
cases, the ureter is (Uily partially occluded and consequently some urine leaks be- 
tween the stone and the ur(»teral walls. If these cas(»s arc not relieved surgical- 
ly, the obstruction is sufficient to give rise to nronephrosis and later to pyo- 
nephrosis, if infection takes place, as it usually does. 4’herc may be slight pain 
along the course? of the ureter in th(»sc cases and a history of renal colics and of 
calculi having been passed, but no other syinjdoms. The course of chronic cases 
of ureteral stone? is generally long and may cover a number of years. 

Diafjnosis . — The diagnosis of ureteral calculi in latent cases is always dif- 
ficult and depends upon a thorough examination of the patient. It was still 
more difficult before radiography was introduced. Xow, when we arc suspicious 
of a ureteral calculus, the patient is radiographed and the shadows of calculi 
looked for. It is sometimes difficult to intcl*prct the findings, first, because 
certain ur(?tcral calculi on account of their composition do not cast any shadows; 
second and more frequently, .because many objects cast a shadow near and ap- 
parently inside the ureter that arc not calculi. Many of the calculi are stopped 
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in the iliac portion near the point where the ureter crosses tlic big blood vessels 
and here calcareous concretions in the wall of the artery, phleboliths in the 
vein, small bony prominences and calcified glands have all bi»en mistaken for 
calculi, as are the deceptive shadows given by a defe(*tive plate. In one case 
in which some of the b(^st ra<Iiogra])hists in tlic country told me that there was 
a stone in tlie ureter at the pelvic brim, I found at operation that there was sim- 
ply a spindle-shaped collection of pus at this point. Sometimes sluijows are 
seen near the ureter and then tlic (piestion aris(»s whether they are really calculi,, 
and, if they are, whelher they arc contained in a sacculation of the ureter or 
in a su[)eriiumerary urct(*r. 

Ill order to as(*ertain the real ('onditioii, (*ystoscopy and uret(*ral calheteriza- 
tion are very important. If the uret(*ral cath(*ter is stopped at th(‘ j)oiiit where 
the calculus is sujiposed to be, and if a wax-tipped cathet(?r shows a definite 
scratch, the location of the calculus may hn quite accurately determined. If 
all the data agree, then th(! diagnosis becomes more likely. If there is a differ- 
ence between the X-ray findings and those of ureteral cathider, the examination 
should be repeated. In doubtful cases we can resort to an ex])loratory incision, 
provided tlu; symptoms warrant it, which will also serve as tlu* first step of the 
operation in case a calculus is found. X-ray |5lat(‘s should he mad(‘. with a 
cath(‘ler iu tin* ur<'t(*r, as this shows tlu* relation b(‘twe(*n th(‘ suspected stone 
and th(‘ ureter <piit(* deiiuitely. 

Am’kia is the alarming sym|}tom of underal calculus. Moth ureters arc 
sometiiiu's blocked by calculi, (*ausing anuria, but such an (*vent is very rare. 
It usually occnirs after the blocking of one urehu’. IVrmerly sucli cases were 
described as rellex anuria; but 1 now firmly Indieve that tlie unilateral block- 
ing of a ureter causes surgical anuria oidy when the other 
kidney is anatomically abscMit, or its functionating ]K)wer is 
temporarily (»r permaiK'iilly destroyed. This is im|)ortant to 
reuHunber as having a hearing uj)on the emergency treat- Fig. 402 . — Actual 
ment ot calculous anuria. It is not necessary lor a large civing Rise to 

stone to lilock the canal in order to have anuria, as the great- Calculous Anu- 

est danger comes from a medium-sized stone that completely case.) ® 

obstructs the canal (Fig. 

We shall not describe here in full the symptoms of calculous anuina. They 
•are those of anuria in general. The duration of calculous anuria varies con- 
sidcriibly, according to cases; sometimes, after a f(‘W hours, the calculus is 
voided with syni])tonis of ureteral colic and a iiostanuric polyuria may be ob- 
served, wIkui it should b(>> considered a transient case. In other cases, the 
^anuria persists for days and even for two weeks. (See chapter on Xephro- 
lithiasis, jiage 522.). 

The diagnosis of rases of calcalons annria must be made quickly, as a mis- 
take may be very costly. The questions we have to consider are the following: 
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Is the anuria due to calculous disease and is the blocking bilateral or unilateral ? 
If the latter, is there another kidney and what is its condition ? Lastly, what 
should be the nature of tlie operation ? 

It might be well to relate here the general course of events that I have no- 
ticed in the handling of such cases by the general practitioner and the urinary 
surgeon. 

When a j)atient on arising in the morning cannot pass water and goes 
through the day. without urinating, toward evening he becomes rather alarmed 
over his condition, especially if, after trying to urinate, he cannot pass a drop 
and he has no sensation of i)ain nor vesical fullness. He sends for his physician 
who comes and passes the catheter and tinds no urine in the bladder. The 
physician tlien asks him if he has had any pain or colic in the sid(» or has ever 
had such an attack before, llci may remember that he has had ])ains in the 
loins the night before or at some other time, or he may not. The physician then 
prescribes acetate of potash, gr. x or xv, or diuretin, gr. xv, (‘very thrc?e hours, 
or theocin, a grain (‘very hour. He ])alpates the kidiuws and if one or both 
are tender he applies cups. Tf tlien^ are any sym])toins of unuiiia or (‘dema, 
he may give him some cathartic, as elatcrium, gr. .j, or jalap powder, gr. xxx, or 
a hot pack, or some pilocar[)in. These having no eff(*et, he has a consultation 
on the following day and the urinary surg(Mm is call(*d. Sometimes the urinary 
surgeon is not called for several days until he has passed through the hands 
of several jdiysicians and uremia is tlireahming or pr(‘seiit. The urinary sur- 
g(^(3n takes the patient’s temperature, pulse and blood invssure, and palpates tluj 
kidimys and the ur(‘ters ov(‘r the abdominal ])orliou, and in th(‘ ])(*lvic jxwtion 
by recto-abdominal palpation in men and vagino-ahdominal in wonu'u. Tf he 
detects an (‘nlargement of both kidneys, or a tenderness over both kidimys in 
the loin or over the hnver ends of the uret(‘rs by ])(‘lvie examination, he suspects 
the case to be one of bilateral calculous anuria; wheivas, if he finds such syni])- 
tohis of enlargcuiKUit and tenderness on but one sid(*, he considers it a probable 
unilateral calculous anuria. 

He then examines the bladder by (\ystosco])y. Tf h(‘ finds the bladder empty 
and not inflamed, lie looks for the mouths of the ureters and watches to see if 
there is any urine coming from them. If tliiw are not S(*croting, he cathctcrizes 
the uniters. Tn case the catheter m(?ets with an (fi)struction in both ureters he 
considers the case one of bilateral calculous anuria. Tn case that the catheter 
goes to the yjelvis of the kidney on one side and no urine cs(*apes and the secoml 
catheter enters the other ureter for a certain distaiufe and then meets with an 
obstruction beyond which it does not pass, he believes that he has to do with 
unilateral calculous anuria, and that the patient has a functionally destroyed 
kidney on one side, and a functionally blocked kidney on the other side. In 
case the catheter goes to the pelvis of the kidney on each side and no urine 
escapes the anuria is not due to obstruction. 
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Treatment. — The medical treatment of transient ureteral stones or other 
foreign bodies of the ureter is the same as that outlined for renal colic due to 
stone {q. v.). The pain is treated witli morjdiin and chloroform inhalations; if 
near the bladder, by massage of the ureter, by rectum in men and by the vagina 
in women. Severe hemorrhage can be treat(?d with ergot. It would, however, 
be a most rare occurrence. If stones do not pass out, they become latent calculi 
and the obstruction of the flow of the urine will then ])rol)al)ly cause a gradual 
destruction of th(i kidney on that side through pyelitis and ])vou(‘])hrosis, and it 
is therefore advisable to remove the stone by ureterotomy. Nephn'ctomy must 
be performed only when the kidney has undergone considerable sclerosis and 
atrophy and has no more functional value. 

In the case of the unilateral calculous anuria, the surgeon immediately 
performs a nephrotomy on the kidney with the blocked ur(‘ler jiiid tluui awaits 
developments. If the calculus ])ass(‘s, as it probably will, th(*n he allows the 
kidney to heal; but if the calculus is not pasSed, then he performs a ureterot- 
omy and removes it. 

If the patient has a bilateral calculous anuria, he might think it advisable to 
do a luiphrotomy on l)oth sides, or (*ls(‘, if one kidney was more enlarged and len- 
der than the other, he might consider it wiser to do a ne|)lirotomy on the kidney 
more involved lirst, and the oiui less involved at another time. 

If he performs first a n(»j)hrotomy on one side, he follows it in a day or two 
with a nophrotoiny of the other si<le. ^(‘rsonally, if I ever have a case of bi- 
lateral calculous anuria, I Avill do a doidde nephrotomy unl(‘ss the patient is in 
such bad condition that it would be dangerous to operate on more than one side 
at a time. 

In cas(*s of anuria, the operation is an emergency one. It has been pro- 
posed to ])ush an imj)acted st(Uie back into the nmal pelvis by the uiuiteral cathe- 
ter, but this is not practicable. The intervention is nephrotomy, as has alnjady 
been said, either unilateral or bilateral, d(‘])ending on whetluu- one or both 
kidneys arc involved. After the establishnumt of proper drainage of the kid- 
ney, the symptoms of anuria disappear and the intense congestion usually 
subsides sufliciently in a few days to allow ihe calculus to pass. If it is not 
passed, then a secondary urct(»rotomy should be ])erforined to remove it, after 
having again catheterized Ihe ureter to discover if it is still ])resent. These steps 
seem to me preferable to a jirimary ureterotomy. 

One of the most interesting cases of latent ureteral calculi that I have had 
was one of double ureteral calculus situated on either side about three inches 
below the pelvis of the kidney. 

The patient had had several attacks of pain on the right side during a 
period of two years, as well as an occasional feeling of uneasiness. There had 
been no symptoms on the other siile. The urine showed a few pus ccdls from 
the lower urinary tract, a few blood cells, renal epithelia and hyaline and granu- 
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lar casts, showing aseptic interstitial renal changes. Oystoscopie examination 
showed a healthy bladder. The ureters were cal heterized and no obstruction was ^ 
found. Ihnliography showed a stone in each ureter thr(»e inches below the 
pelvis (Fig. 4410 patient was treated for some time by flushings of vari- 

ous mineral waters and internal remedi(‘s and the question then arose as to 
the best operative lu’oeedun* in his ease. The [)roba bililies were* that the calculi 



lo. 403. — Cahb of Douhlr Ureteral Calculus. Eanh situated about three iiiehes below rena 
pelvis. Radiographic picture. (Author’s cas '.) 


would gradually work themsedves down to near the bladdtir and there remain 
unless operated U])on. It, therefore, seemed advisable, to o])erate in the posi*- 
tion in Avhich they then were. T accordingly did a double loin iireterotomy at 
one operation, removed both calculi, closed both urcderal wounds by ligature, 
leaving a drain in each wound down to the ureteral 0])ening. One ureter closed 
in ten days, the other in four weeks. 

The other foreign bodies in the un'ter are of much l(?ss importance. First 
to be (?onsid(?r(^d are blood or pus clots and impacted mucous secretions. Second, 
foreign bodies that have*, been introduced through the ureter, as pieces of a 
broken catheter. Blood clots or some foreign material entering from the out- 
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side, as s*piciiles of bone, tissue or clothing, due to trauinatisin, may cause ob- 
struction; the former through becoming surrounded by urinary salts and form- 
ing a calculus, the latter through forming the nucleus of a calculus or by 
causing a raw surface on which urinary salts can be de])<)sited in connection with 
mucus or pus. Both of these conditions of traumatism would lx* more likely 
to occur when strictured or sacculated ureters are wouiuhxl than in the normal 
state and arc causative factors. 

TUBERCULOSIS OF THE URETER 

Etiology. — The study of tubercidosis of the uret(M’ is to-day of but little 
importance, as the disease usually occurs first in one kidmw and then (lesc(*nds 
through the ureter to the Idadder, and the rule of rcuial surgery is to remove 
a tuberculous kidney as soon as the diagnosis is jiiade, ])rovi(ling the other 
kidney is sufficiently healthy to carry on the process of (‘liminalion. A tuber- 
culous ureter is therefore but an appendage of a tulxuTulous kidney and should 
be considered as siu'h. It usually atrophies as soon as the kidney heals, c(‘ases 
to functionate, or is removed. Primary tuberculosis of the ureter almost 
never occurs and secondary tuberculosis is theixd’ore the form to be (M)nsi(lc*re(l. 

Secondary tuberculosis of the ureter has Ixxui known to follow tuberculosis 
of.some of the neighboring tissues, as tuberculosis of the spine; but it is almost 
always secondary to a tuberculous infection of the bhulder or ki<lu(\v. In th(» 
former instances, it is called ascending, and, in the latt(*r, descending tulxuTU- 
losis. It is very difficult for a tulxurulous infection lo travc'l u]) from the blad- 
der against llu? urinary currcuit, whereas it is com])araliv(‘ly easy for it to 
descend from the kidiuw. Ureteral tulxu’culosis is constHpieully in most cases 
a secondary descending jirocess from tlu^ kidney. As nuial tulxuxMilosis is uni- 
lateral in over fifty per cent of the cases that Ave st*e clinically, ureteral tuber- 
culosis will })robably be found on but one side in the saiiu* pro|X)rtioii of cases. 

The entire length of the tiret(»r is more commonly iiivolvixl than local areas 
of the canal. When the lesions arc situated, however, in but one part of the 
ureter, they are usually found near the up]x*r or lowc‘r end, in which latter ease, 
as when it involves the entire canal, the infection extemds to the bladder. 

Pathology. — Tuberculous un^teritis begins with miliary granulations upon 
the surface of t.ho mucosa, which later coalesce and ulcerate. Deep-seated tu- 
berculous infiltration may take ifiac(», giving risii to elevations and protrusions 
into the canal wliicli may obliterate the Iuuk^u. The whole (\\t(‘nt or only iso- 
’ lated foci of the ureteral tract niay be involved. C^omplete obstruction may 
occur through cicatrization, or <x*clusion of the canal by the ])rotrusions asso- 
ciated with deep-seated infiltration, and the ureter may finally become merely a 
thick, fibrous cord. 

As the tuberculous changes may be arrested at any period in tlie process, 
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the appearance of the ureter and kidney at autopsy varies according to the local- 
ity and character of the involvement. In some cases, the two ureters and kid- 
neys may present an entirely different aspect. 

If the process is localized, the tuberculous thickening usually occurs at the 
ends of the ureters, in which case the canal above may be dilated and its sur- 



Fio. 404. — Tuberculosis of the Ureter. The riRht shows a stricture 
just below the pelvis and a tubereultius thickening just above the 
bladder. Between the.se two points is a dilatation of the canal and 
a flat tuberculous ulcer. 


face occupied by su- 
])erlicial ulcers (Fig. 
404). If the upper 
part of th(^ canal Ms 
involved, the effect is 
the same as if the 
whole under were 
thickeiK'd and dila- 
tation takers place in 
the renal pelvis. 
IMore frequently, the 
whole ureter is in- 
volved, the tubercu- 
lous infiltration with 
thickening and mixed 
infection resulting in 
a short, thick ureter. 

The tuberculous 
infiltrations develop 
so rajudly and arc at 
timers so packed in 
the canal, that oc- 
clusion, unilateral 
anuria and atrophy 
of the kidney on the 
affected side occur. 
If the? process is 
slower and the ob- 
struclion less, the 
urine continues to 


flow through tlie under, but the impediment will suffice to cause back pressure 
and pyonephrosis. Tuberculosis of the lower part of the ureter extends to the 
bladder, where it is seen in the form of tubercles and ulcers about the mouth of 
the ureter on the trigone. 

Symptoms. — TIk^ symptoms of ureteral tuberculosis closidy resemble those 
of renal tuberculosis in that they arc usually iu>t marked and often absent. 
The characteristic renal pains may be present in a pronounced form, or else 
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entirely absent, when the disease progresses slowly. Renal colics sometimes 
occur, due to passing masses of debris from the kidney through a stricturcd 
ureter. Sometimes there is a dull pain radiating from the iliac fossa toward 
the groin or the bladder, or else up toward the lumbar r(\gi()ii. This pain may 
be intensified by deep pressure over the kidney. Pain in the bladder with 
tenesmus and frequency of urination, which occurs when tluj process has reached 
the bladder, may be the first symptom of tuberculous ureteritis. 

Examination. — The thickened ureter can sometimes be felt through the 
abdominal wall and is tender on pressure; whereas, in more advanced cases, it 
is a tough fibrous band. In women, bimanual pal})ation will sometimes sIiqw 
per vdginam^ a large tender ureter, when the lower end is affected. In men, 
it is more difficult to palpate the lower end of the ureter by rectal touch, al- 
though, if pressed upon, it may give rise to a pain radiating along the course 
of the duct to the bladder or kidney. A cystoscopie examination shows small 
ulcers about the moutli of the ureter if the Avhole duct or its lower end is involved. 

Diagnosis. — The diagnosis depends upon our l)(‘ing able to palpate the thick- 
ened ureter in some parts of its course, together with the presence of a tuber- 
culous kidney on that side and the presence of ulcerations in the bladder around 
the orifice of the ureter, as seen through the cystoscope. The passage of the 
ureteral catheter shows the narrowing of the lumen of the canal, and the urine 
drawn from the pelvis on that side contains tubercle bacilli. 

Prognosis. — Tuberculosis of the ureter may undergo resolution as well as 
the kidney. After the corrcs])onding kidney has been destroyed, or removed, 
the ureter may be transformed into a band of fibrous tissue, or it may continue 
to discharge or form a pus sac in a part or the whole of the canal. 

Treatment. — Remove the kidney if it be tuberculous, witli a part or all of 
the ureter, if the other organ is normal. I have never had any trouble with the 
ureter after nephrectomy in these cas(»s. I ligate it and cauterize the lumen of 
the stump just below the renal pelvis. I feel, however, that it is safer to attach 
the ligated segment to the skin or the external fascia in the loin, so as to be able 
to find it easily if pus or urine should accumulate in it. 

STRICTURE OF THE URETER 

Etiology. — Contractions of one or both ureters may occur at either end of 
the canal or in its middle. There are two forms of stricture — the congenital and 
the acquired. The congenital form is usually situated at the junction of the 
ureter with the pelvis. The acquired stricture usually occurs at one of the 
normally narrow points of the canal. Acquired stricture may occur at any age. 
It may be due to irregularities of the vascular supply, the canal being crossed 
and strangulated by an anomalous vessel. The stricture may also result from 
scar-tissue contraction following an ulceration in tuberculous ureteritis (Fig. 
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405) or an impacted calculus of the ureter. It may also be due to tuberculous 
deposits with thickening of the canal. In other cases, it may be caused by a 

periureteral thickening or adhesions, 
or due to an injured ureter with an 
accumulation of pus or urine about it. 
A stricture of one portion may be asso- 
ciated with the dilatation of another. 
In women, the right side is principally 
atfccted. 

Pathology. — A valve of mucous 
membrane is frequently found at the 
junction of tlie ureter and the renal 
j)elvis, giving rise to obstruction. This 
may be either congenital, or acquired 
by pathological changes in the mucosa 
of the renal pelvis or the ureter itself. 
IJretei'al valv(‘s have betui obstu’vcd in 
kinked and twisted ureters at the point 
of flexion. 

In tuberculosis of the ureter, 
8tri(*lures are seen as the result of 
contraction of sear tissue after ul- 
C(»rations. In other tuberculous cases, 
thickened ureters are found which 
ar(i more marked in some ])laccs than 
in otluu’s, so that the lumen is either 
very mueli narrowed or totally oc- 
cluded (Fig. 40.5). Irregularities and 
saccidar dilatations with narrowing 
in ])lac(*s are secui in ureters as the 
result of long-standing inflammations 
(Fig. ;10T). 

Symptoms. — The sym})toms are vagiu?, ill-detincMl and misleading. The 
associated complications are often more striking than the trouble itself. A 
partially obstructed ureter often gives rise to an enlargement and displacement 
of the corresponding kidney, in whicli case the organ can bo felt as enlarged and 
tender on pressure. It may be accompanied by symptoms of malaise and ten- 
derness, which condition subsides later temporarily. Occasionally the ureter 
above the stricture can be outlined as a very much dilated duct; but it occurs 
very rarely and I have never been able to palpate the ducts through the abdo- 
men, evciii when autopsy has shown them to be much enlarged. Sometimes 
attacks of pain occur in the kidney on that side when small calculi, masses of 



Fio. 405. — Thickening, Dilation, Ulcera- 
tion AND Strictures that are Seen in 
Fio. 404, More Clearly Shown. (Author’s 
ca.se.) 
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crystals or tuberculous detritus are passing through the strictured canal. Gastro- 
intestinal symptoms are sometimes observed, as are also peculiar sensations in 
the rectum. 

Diagnosis. — Strictures of the ureter never exist without pathological con- 
ditions of other parts of the tract and the symptoms of this condition are iden- 
tical with those of renal retention or hydronephrosis. The existence of the 
stricture and its exact location is frecpiently unknown until discovered by ure- 
teral catheterization or in the course of surgical proccMlures. 

Treatment. — Gradual dilatation by ureteral catheter may be of service in 
strictures that are neither very tight nor unyielding, but it is often useless and 
may cause traumatism. It should not be rc‘sort(jd to if it causes pain or fever. 
A longitudinal un^terotomy followed by a transverse suture is the most satisfac- 
tory procedure, unless there is too much thickening. 

In stricture of the upper part of the canal, Ihc duct may be divided and the 
end of the distal segment implanted into the lowcir part of the pelvis; whereas, 
when it is near the bladder, the end of the proximal segment may be imidaiitcd 
into the bladder in the same way. Resections with end-to-end sutures are indi- 
cated in stricture of the middle third of the canal. Xephrectomy can be per- 
formed in advanced cases of pyonephrosis in which the kidney is almost 
destroyed. 

In coiK'lusion, it may be said that the grave results of neglected ureteral 
8ti:icturc justify an exploratory operation in the loin whenev(*r symptoms of 
ureteral stenosis an* prc'seiit that cannot be accounted for by the regular methods 
of routine examination. 

FISTULAS OF THE URETERS 

Fistulas of the ureters arc communications between the ureters and cither 
the skin or some hollow viscera in the abdomen or j)elvis. 

Etiology. — The causes of fistulas arc either in tlui ureter or from the out- 
side. The internal causes are the result of a perforation of the ureter, due to a 
tuberculous ulcer or an epithelioma, which has caused a local destruction of 
the w’all ; or else it is due to a stone wliicli has caught in the canal and cither 
perforated it or caused a slough, resulting in the urine leaking into the sur- 
rounding tissues. The sloughing of the ureter may also occur, due to a gravid 
.uterus pressing u]ion it during pregnancy, especially when there has been a 
prolonged labor. It usually occurs on the left side where it is pressed upon by 
the fetal head. 

Traumatic fistulas may be the result of any injury inflicted accidentally 
or during operation. 

Pathology. — The urine, having leaked into the mughboring tissues, gives 
rise to urinary abscess, which points either on the surface of the body or some 
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mucous surface. The fistulous opening is either transverse or longitudinal, 6f 
variable shape and size. If longitudinal, the urine leaks from the sides of the 
duct ; but if the wound has been transverse and complete, it will escape from 
the upper end, which may retract after the injury. Transverse wounds are 
Usually the result of a surgical injury. 

The ])la(*e in wdiich the abscess discharges is tlie distal end of the fistulous 
tract, as the abdominal wall anteriorly or posteriorly; or into the bowel, duo- 
denum, colon, rectum; or into the stomach, tlie latter being extremely rare.. 
Fistulas may also 02)cn into the vagina or into the uterus ; and in some cases, 
when tlie rupture of the ureter is at the point where it enters the bladder, both 
the ureter and the bladder may empty into the vagina. The ureteral-vaginal 
and the ureteral-uterine fistulas are the result of lesions of the lower portion of 
the duct, while the cutaneous fistulas arc nearly always the result of injuries 
to the upper ])ortion. 

When the wounded ureter makes a fistulous opening into the uterus or the 
vagina, the communication may be direct from one cavity to the other without 
any fistulous tract; whereas, in the middle and upper third of the ureters, an 
abscess always forms outsi<lc of the canal, resulting in the tract extending from 
the. point of leakage in the ureter to the point of disclnirge. When the ureter 
has been severed and the two segments lie in the abscess cavity, the lower may 
become gradually atrophied. The fistulous tract is thickened, indurated and 
perhaps lined with granulation tissue, the same as the tract of any sinus. 

Sjrmptoms. — Omstant leakage of urine is always ])resent. The quantity, 
escaping from a fistula which is the result of a complete transverse injury to the 
canal is greater than that coming from a ureter which has had only an injury 
of one side of its wall. After a kidney has been removed, if the ureter has not 
been tied, a urinary fistula may occur at the cut end of the duct and the urine 
may leak up through it from the bladder. This, however, is very rare, and is 
due to a dilated ureter, the result of obstruction lower down the urinary tract. 

Ureteral fistulas rarely heal spontaneously. These fistulas are often com- 
plicated by recurremt abscesses, which tend to bring the patient’s health below 
par. Strictures of the ureter also frequently occur at its point of leakage, and 
the resulting interference with the urinary flow may be so marked as to lead 
to hydronephrosis and suppurative disease of the kidney. 

Diagnosis. — It is difficult to differentiate between a leakage coming from the 
upper part of the ureter and one from the pelvis of the kidney; it can simply 
be surmised by noting the direction of the fistulous tract, as it would require 
an operation and dissection along this tract to be sure as to the scat of the fis- 
tula. It is easier to distinguish the ureteral from the bladder fistulas, as in 
the latter case, if methylene blue is injected into the bladder, it will escape as 
a blue fluid into the fistulous opening. The tract of the ureteral fistula can 
also be discovered by injecting methylene blue into the tissues and noting if 
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it escapes from the Uterine canal or the vagina in cases where such fistulous 
openings are suspected. 

Prognosis. — The greatest danger of these fistulas is the formation of a 
stricture of the canal, causing obstructions which give rise to suppurative dis- 
eases of the kidney. 

. Treatment. — The management of ureteral cutaneous fistulas ranges from 
wearing some receptacle on the surface of the body to collect the escaping urine, 
to the removal of the kidney. Ureteral leakage caused by traumatism in the 
course of an abdominal operation should be repaired by suture. If it is a com- 
plete division of the ureter, tlie ends should be united by end-to-end or lateral 
anastomosis ; whereas lateral leaks can often be rcx)aircd by suture. When these’ 
fistulas occur siiontaneously, it is almost always due to impacted calculus, which 
should be removed and the duct then repaired by suture. While this operation 
.is being performed and until healing takes x^lacc, a ureteral catheter should be 
retained in the canal. Sometimes if a catheter is simxdy retained in the canal 
for some time, it will allow a healing of a lateral injury. If the kidney has 
developed a suppurative process that is dangerous to life?, it can be removed. 
If the urine continues to leak from the bladder through the ureter after a 
nephrectomy, the ureter should also be removed. Another method of treating 
such a case would be by the Watson oi)eration, which comx)rises a lumbar in- 
cision, then ligating the ureter, ox)ening the j)elvis of the kidney by a vertical 
incision through the convexity of the kidney, inserting a drainage tube into 
the kidney pelvis and draining directly into the rece[)tacle on the back of the 
X^atient. This would often save a large amount of functionating renal tissue 
that is lost by performing nephrectomy. 



CHAPTER XXXIII 


OPEUATIONS ON THE URETER 

Tmk operations on IIk^ ureter are as follows: 

Pret(M’otoiny : Ineisini!: the nn'ter for ureteral ealeulus or strieture. 

rreterorrliaj)liy : l{(*pairiii^- partial ureteral wounds, that is, a ureter not 
completely severe<l, as those made duriuij; o])eratious. 

Pretero-ureterostomy : Implautinpj ureter into iin'ter. Knd-to-end anasto- 
mosis, usually ])ert‘orm(Ml for complete wounds of tlui uretcu*. 

rreterostomy : Tm]ilautiui»‘ tlie end of the cut uret(*r into the skin. 

Pretero-cystostomy, trans- and extraj)eritojieal : Implanting the ureter into 
the hladdiu*. Usually p(‘rfornied fur wounds of the ureter made during 
operation. 

Uretero-vaginal anastomosis. 

Uretero-intestinal anastomosis. 

Ureterectomy: The renH)val of a ])art or the whole of the uret(*r. The for- 
mer usually jU’ior to an anastomosis, the latt(*r afU’i* a Jiejdirectomy for a 
tiil)ercuh)us kid ney. 

Xephro-ureterectoniy : The removal of both kidney and ureter at the same 
o^ieration. 

URETEROTOMY 

Ureterotomy consists in cutting into the uret(»r, usually in the case of stone 
or stricture*. In the; first instance, it is s])oken of as iirclcro-lifliolomy. 

UjIKTKKOTOM Y KOK StoXK 

Ureterotomy for stone, f)r uretero- lithotomy, will he tin? iirst considered, as 
it is perfr>rm(Ml in all j)arts of th(j canal and consequently shows all the various 
incisions that an? eni[)loy(*d. 

The j)atient should lx; cystr>scoj)(»d and the ureters catheterized. The in- 
cision is then made in tla; region that will give the easiest approach to the 
stone?. 

For stone in the upper ])art of the ureter, the regular (?urved lumbar incision 
is made in the? kidm*y triangle, as for nephrotomy, with the patient lying face 
646 
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downward with a pillow or sand bag under the abdomen, or on the healthy 
side with the loin supported. The ur(?t(*r is felt for below the kidney. This 

can be easily foiuul and delivered, especially if there 
is a catheter in the ureter. The uniter (;an then be 
freed and exposed from the kidney to the crest of the 
ilium by steadying the ureter with one hand and sev- 


12 3 

FlC-i. 40(5.— iNSTIUIMENl’fl KOK UllE- 
TEK Operations to be User in 
Addition to those Already 
Mentioned for Kidney Op- 
erations. /, Blunt hook. 2 , 407 A. — IJRKTEROTOiMY for Stone. Curved lumbar incision 

Ureteral damp. Sharp-point- showing the delivery of the ureter below the kidney. (After 
ccl scissors. Pierre Duval.) 



Fig. 407 B. — Ureterotomy for Stone. Method of freeiiiR and exposing the duct and enlarging the 


field prior to operation. (.After Pierre Duval.) 
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For a stone in the middle or iliac portion of the canal, the patient is placed 
on his back and an incision made down to the peritoneum, either through 



Fits. 40S. — Uhetehotomy foh Stone. Patient on his back and tlu* ineision made through the oblique 
and tran.sv<*rsalis niusclos in the iliac region, exposing the ureter as it crosses the pelvic brim and 
iliac vessels. The same exposure is obtained by an incision through the lower portion of the rectus 
abdominis muscle. 
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:o. 409. — Ureterotomy for Stone. Patient on his back, but in the 
Trendelenburg po.sition. The same incision is seen and two ligatures 
are noted about the epigastric artery, which when ligated and cut will 
give a better field for working on the lowest segment of the ureter. 
(After Pierre Duval.) 


the oblique and trans- 
vcrsalis muscles, just 
above Poupart’s liga- 
ment (Fig. 408), or 
through the belly of 
the- rectus muscle on 
that side. 

For the operation 
on the lower or pelvic 
nreteral segment, the 
same incision should 
he made, but the pa- 
tient should be placed 
in the Trendelenburg 
position and the epi- 
gastric artery ligated 
and cut (Fig. 409). 

The perineal in- 
cision, with a dis- 
section up between 
the jirostate and the 
rectum, is another 
method of perform- 
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ing iireterotomy on the lowest pelvic portion of the ureter in men. The 
vaginal incision is often employed for stones in this part of tlio canal in 


women. 

The part of the ureter running through the bladder wall is best approached 
by a suprapubic opening of the bladder. 

Tlie calculus is usually at the lower end of the ureter. In aseptic cases, 
there is some tliickening at the level of the calculus and some dilatation above 


it; whereas, in septic 
cases, there is an in- 
flammation, thickening 
and perhaps a localiz(jd 
peritonitis and a stric- 
ture below I he calcu- 
lus, It is necessary 
to remove the stone to 
have the ureter drain 
the kidney well. 

Technique of Op- 
eration through Ab-. 
dominal Incisions 
(^1 hdomina I i 'VC / c rot- 
omy )\ — The patient is 
cystoscoped and the 
ureter catheter ized, the 
catheter usually pass- 
ing by the calculus. 
If it docs not pass the 
stone, it will go as far 
as the i)oint where the 
calculus is located. 

E XT H A I M : I f I TON K A L 

Operation, — The ure- 
ter is a])iiroached by 
separating the ])erito- 
neum from the lateral 
or posterior abdominal 
walls and drawing it 
Avith its contents to the 
opposite side until the 
duct is seen in the rc- 



Fio. 410. — Ureterotomy for Stone. Tho same position and incision 
as in Fig. 409. A bulging of the ureter near the bladder with an 
incision in its wall shows a deep-seated calculus. A clamp has 
been placed above it to keep the urine from the wound during the 
operation. (Jeanbrau. L’Ass. Frangaise d’Urologie.) 


gion in which the slono is situated. The duct is then compressed above the 
calculus with a piece of gauze, tape or a clamp to prevent urine lr<tm leaking 
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into the wound, and the calculus is extracted by forceps; or it may be disr 
lodged with a pair of blunt-pointed curved scissors (Fig. 411). 



Fio. 411. — Ureterotomy for Stone. The delivery of the calculus, the clamping of the ureter, and 
the suturing of the abdominal wall shown here applies to any part of the ureter. In the upper 
figure the calculus is being dislodged by blunt-pointed curved scissors, although forceps or very 
small dull curettes arc generally used. The ureteral catheter can now be pushed up the canal and 
the duct closed by interrupted sutures of No. 1 chromic gut in a thin, round needle. (Jeanbrau. 
L'Ass. Frangaisc d’Urologie.) 

In piis cases, it is necessary to proceed with greater care, as there is present 
a peri-iiretcritis, the tissues are thicker and the traumatism connected with the 
operation is consequently greatxjr. 

In case there is no pus about the calculus, the ureter may be opened just 
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above it and the stone removed; but in case there is considerable pus in the 
cavity in which the stone is held, the duct should be opened over the entire 
length of the calculus. 

Closing of the Ureter . — The ureter in clean cases is closed with inter- 
rupted sutures of the finest chromic catgut threaded in a fine round intestinal 
needle. As the duct is dilated above the stone,, there is sufficient spa(*c for pass- 
ing the sutures. 

Many do not believe in sutures and prefer to leave the wound open. At 
the present writing, I think that it is better in all cases to close the canal en- 
tirely, or at each end, and to pass a drain down to it through the abdominal 
wall. Pus can drain along the ureter and, if the wound breaks down, the opem- 
ing will not be so large as when the entire incision is left open. It is much 
easier to close the ureter when a ureteral catheter has been passed up the ureter 
before the operation (Fig. 411). If this has not been done, a catheter can be 



Fio. 412. — Ureterotomy for Stone. A ureteral catheter is an aid in suturing the ureter, but when 
it is not used, any small woven eatheter should be passed into the ureter from the wound and 
removed as soon as the sutures are placed prior to ligating them. A ureteral catheter is prefer- 
able, however, both as an aid whtm suturing the duct, iis a drain for the kidney, and to prevent 
contraction of the field of operation. (Jeanbrau. L’Ass. Fraiigaise d’Urologie.) 


uowii iiiruiigii iiiu cuiiui iroiii me iicm u^afruiiuiij as ii is easier lu 
suture the canal when an instrument is in it. The sutures are interrupted and 
pass througli the entire wall excei)ting the mucous coat. In case a catheter has 
been introduced from the field of operation, it should be withdrawn before the su- 
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tures are ligated (Fig. 412). In ^ny case, a ureteral catheter passed through the 
urethra and bladder by the field of operation should be retained for some time. 

Closing of the Abdomen. — The drainage and the closing of the abdom- 
inal wound should be the same in septic as in aseptic cases, except that the 

wound should not be closed 
tightly up to the drainage 
tube; but space should be 
loft for better placing the 
draiuj as drainage will 
probably luive to be kept 
up for four to fourteen 
days or longer. The ure- 
teral catheter may have to 
remain in tlie ureter from 
a week to a montli, ac- 
cording to the healing proc- 
ess. The ureteral catheter 
should be changed every 
few days or at least once a 
week, for the sake of clean- 
lin(*ss, even when it is 
working wt*ll. Tlie renal 
])elvis can be washed out 
once or twice a day, ac- 
cording to the drainage, 
with warm water, followed 
by silver, 1 : 4,000, or pro- 
targol, 1 : 400. 

T UANSI*ERITONEAL 


Route. — In women, the 
traiisperitoneal route seems 
to l)e the one of choice ior 
pelvic work on the ureter 
for two reasons: First, be- 
cause the injuries to the 
ureters usually happen dur- 
ing operations and are of- 



Fia. 4 13. — Incision” through the Broad Ligament, Exposing 
THE Ureter on One Side. The round ligament has been 
cut through and the vessels about the ureter are seen. In this 
locality, ureterotomies, uretcrorrhaphies, ureteral anastomosis, 
uretero-vesical anastomosis, uretero-intestinal anastomosis can 
all be done. When one of these operations has been performed, 
an extraperitoncal incision can be made for drainage through 
the loin, groin, or vagina and the peritoneum can be closed 
over the operative field. (After Pierre Duval.) 

ten seen; and second, be- 
cause by the abdominal incisions, either through the oblique group of muscles or 
through the rectus, more difficulties are found in separating and drawing aside 
the peritoneum from the pelvic wall by the extraperitoncal operation than in men. 

In the case of discovering later that a ureter has been injured during opera- 
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tion, it IS easier to open the abdomen again and retrace one^s steps than to try 
to find a partially wounded ureter or the segments of one that has been com- 
pletely severed by the extraperitoneal route. 

It is important in performing such operations in the female to remember 
that the pelvic portion of the ureter runs from the bifurcation of the iliac ves- 
sels to the base of the bladder, and that the portion of it in these cases that is 
liable to be injured is behind the broad ligament. 

Fig. 413 shows a dissection through the broad ligament exposing the ureter 
on the left side. The round ligament has been cut through and the vessels 
about the ureter are seen. In this locality, ureterotomy, iircterorrhaphy, ure- 
teral anastomosis, urctero-vesieal anastomosis, uretero-intestinal anastomosis 
can all be done. Af-. 
ter they have been 
performed, the peri- 
toneum can be cIoschI 
over the operative 
field and a drain 
passed down to the 
line of pc'ritpneal 
closure through the 
abdon i inal i ric i sion. 

In cases with pus or 
pus in the urine, it 
is advisable?, before 
.bringing the perito- 
neum over the plas- 
tic wMirk on the ure- 
ter, to make counter 
openings to the sur- 
face above Poiipart/s 
ligament if the op- 
eration is near the 
bifurcation of tlie 
iliac vessels, or 
through the vault 
of the vagina on 

that side if the op- Fig. 414. — Perineal Urkterotomy. Patient in the lithotomy posi- 
tion. The prostate is the upper angle of the wound; the fascia over 
• eration is near Or seminal vesicle opened; the vesicle and the vas pulled to one 

connected with the side and ureter hooked up and incised over the calculus. (Author’s 
, - operation.) 

bladder. 

Perineal Ureterotomy. — A calculus in the part of the male ureter just above 
fhe bladder is considered by some to be the best approached through the Zucker- 
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kandl perineal incision that is employed for the removal of the prostate or 
seminal vesicles, as the abdominal operation, especially when made through 
the oblique muscles, is liable to be followed by hernia. The patient is placed 
in the lithotomy position and the incision made in front of the anus, up be- 
tween the prostate and the rectum and just beyond the prostatic base; The 
ureter is found just beneath or to the inner side of tlic seminal vesicle, with 
the vas deferens passing in front of it. It is seized by a blunt hook, the sem- 
inal vesicle and the vas are retracted, an incision is made over the calculus and 
the stone is removed from forceps (Fig. 414). 

Drainage is made through the ])erineum, after which any urine leaking from 
the wound runs through the sinus remaining in this region, which usually 

closes slowly. The 
drain is left in but a 
few days. 

Vaginal Route. — 

The lower part of the 
canal outside of the 
bladder wall is best 
approached in women 
throiigli tlie vagina. 
Tlie steps of the opera- 
tion are as follows; 
Patient in the gyneco- 
logical position. The 
uret(*r should be cathe- 
ter izc.*d. A transverse 
incision is made in the 
vagina from the cor- 
responding side of the 
cervix uteri, or a verti- 
cal one just beside it. 
After the vaginal wall 
has been cut through, 
the catheter and calcu- 
lus can usually be felt 
by the finger tip intro- 

Fig. 415.— Patient in the Gynecological Position. An in- duced through the in- 
cision is seen in the vaginal wail by the side of the cervix uteri. tia 

The ureter has been hooked up and incised over the calculus. ^ uoi, i e i 8- 

sues should be pushed 

down by suprapubic pressure with the other hand. The ureter should now be 
caught by a blunt hook and pulled down, and a traction suture passed about 
it by means of a blunt-pointed needle, so as not to wound the uterine artery. 
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The ureter should then be steadied and a longitudinal incision made in it 
over the stone (Fig. 415). The calculus should then be removed Avith forceps, 
and the catheter pushed through the canal up to the renal pelvis in case this 
could not be done at the beginning of the operation. The ureteral wall should 
then be closed by sutures and a drain placed close to the vaginal incision. The 
postoperative treatment is the 
same as that already de- 
scribed. 

Vesico-uretero-lithotomy. 

— V esico-urctero-1 ithotomy is 
the operation for removing 
a calculus from the portion 
of the ureter passing through 
the bladder wall. This part 
of the canal is about three 
quarters of an inch in length 
and is best approached by 
the bladder route. 

The steps of the opera- 
tion are as follows: Tren- 
delenburg position. Su])ra- 
pubic cystotomy. Pass a 
fine-grooved ])robe into tli(» 
ureter from the bladder; in- 
cise the ureter up to the 
stone (Fig. 41G). Insert 
the blades of a very thin 
pair of forceps, grasp the calculus and withdraw it. Soni(»tiiiies it is easier to 
do this with a very small curette, as in removing iin^tliral calculi. The removal 
of the stone is sometimes facilitated by connterpressure with the finger in the 
rectum. 

Complications. — When a stricture is situated below a stone? in any part of 
the canal, this should be severed longitudinally after the calculus has been 
removed, as otherwise the ureteral incision might result in a fistula. This can 
easily be done in the upper part of the ureter, but sometimes in the lower part 
of the canal it is necessary to cut the stricture with a urethrotome (internal 
ureterotomy). 

Ureterotomy for Stricture 

Technique of External Ureterotomy for Stricture. — Stricture of the ure- 
ter usually occurs near the upper end of the canal, that is, lU'ar the kidney, 
although it may occur in any part of it. The incision in the abdominal wall 



Fig. 416. — -Patient in the Tkendelenhuro Position 
WITH the Uladdek OPENED SupKAPUBicALLY. The ureti.T 
and the part of tho bladder wall throiiph which it passes 
Jiave been cut through and the sfoiio is clearly seen. 
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depends on the locality' of the narrowing and is therefore made either in the 
lumbar or the iliac regions. • . 

The ureter is first cathcterized with a No. 6 French catheter, which enables 
the operator to find the stricture, as the catheter stops at this point. It can 
also be estimated by the distance that it passes up after the distal end has eii-. 
tered the mouth of the ureter. The ureter is found by palpation just l)elow* - 
the lower pole of the kidney when the stricture is high up ; over the bifurcation 

of the iliac vessels when it occurs in its middle por- 
tion; or between this bifurcation and the bladder 
in the true pelvis and consccpiently in the latter 
two instances the inguinal incision or the incision 
through the rcc‘tus abdominis is made. 

After the stricture has been exposed, a ureteral 
clamp is placed, above the narrowing, and the sur- • 
rounding tissues arc walled off with gauze; after 
which a longitudinal incision is made through the 
stricture in the wall of the canal. The ureteral 
catheter is then pushed through the strictufed por- 
tion and the sutures are passed through the ureteral 
wall longitudinally. 

Five sutures are usually employed, which go 
through all the layers of the wall, excei)t the mucous 
membrane. The first suture is inserted just above 
the upper angle of the incision and comes out just 
below the lower angle. Two more sutures are then 
passed through the walls on either side. The su- 
tures are* then ligated, which makes the line of union 
transverse and tlie strictured portion consequently 
wider than before (Fig, 417). 

A cigarette drain or rubber tube is then inserted down to the j)oint of opera- 
tion, and the ureter and the abdominal wall should bo closed up to this drain. 
This is withdrawn on tlie third day. The ureteral catheters, if employed, should 
be retained for two weeks. The kidney pelvis is washed out once a day 
with a solution of 1: 2,000 solution of silver nitrate, or 1: 500 solution of pro- 
targol. The skin sutures are removed at the end of a week. Some operators 
do not consider it necessary to retain the ureteral catheter after operating, as 
the strictured part of the urethra is so much enlarged by the operation. 

URETERORRHAPHY 

TTnjterorrhapliy is an operation for repairing partial wounds of the ureter 
occurring during operations. 



Fig. 417 . — Ureterotomy for 
Stricture. (1) Showing the 
stricture incised longitudinally 
and the mahiior of passing the 
sutures, one from the upper to 
the lower angle of the wound 
and two on each side, making 
five in all. (2) 8ho\ring the 
sutures ligated, making the 
union transverse and the cali- 
ber of the canal consequently 
wider. (After Albarran.) 
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Partial or incomplete ureteral wounds arc those that do not include the 
entire circumference of the duct. When the injury has divided the ureter into 
two pieces, one connected with the bladder and the other with the kidney, it 
is called a complete wound and the operation consists in suturing together the 
t^yo ends of the ureter, to whicli the name uretero-ureteral anastomosis or ure- 
tero-ureterostomy has been given. 

Wounds of the ureter are for the most part accidental, occurring usually 
during vaginal and suprapubic hysterectomies for malignant growths, although 
sometimes the surgeon deliberately cuts through the uniter in the removal of 
a tumor. It is sometimes cut through higher up in fn^eing adhesions and in 
removing the adnexa. Sometimes the ureter is displaced forward by a fibroma 
in front of the uterus and is 1;hcreforc subjcctcid to injury. The ureters are 
occasionally, although much less frequently, injured through other than oper- 
ative accidents. 

In the case of longitudinal wounds of the ureter, their edges tend to remain^ 
in contact; whereas in oblique or transverse wounds, in which the ureter is not' 
completely divided, the wound gaps and is oval. 

AVhen the ends are completely separated, they can easily be brought together 
again, except when too much of the ureter has been injured or removed or wlieti 
the operator is not able to find the injured segments. 

Every wound of a ureter, conqdcte or incomplete, not sutured, may form a 
fistula which later either heals spontaneously or persists; conseipicntly a cica- 
tricial stricture may also result, complicated by renal retention and uretcu’o-renal 
infection. 'J'lie fistula may open into the vagina, or through the abdominal wall. 
The wound in the ureter may be surrounded by a mass of inllammatory tissue. 
.Above the fistula the ureter is dilated. The part of the ureter between the fis- 
tula and the bladder is usually thickened but permeable. A cicatricial stricture 
may also result, complicated by renal retention and uretero-renal infection. 
The" greatest danger in wounding the ureter during a laj^arotomy is through 
infection of the peritoneal cavity by septic urine and a consequent septic 
peritonitis. 

Technique of Ureteroxrhaphy. — First, free the ureter and compress it to 
prevent urinary leakage. It can be compressed above the injury with a i)ieco 
of gauze, tape or ureteral clamp. The ureteral wound having been exposed, 
it can be united by longitudinal, transverse or oblique interrupted sutures 
of fine chromic gut, care being taken not to perforate its mucous wall. 

The operation for the union of a longitudinal tear is that of ureterotomy 
for stricture (Fig. 417). The operation for a transverse wound necessitates the 
making of two incisions a sixth of an inch long, one upward and one downward 
from the middle of the transverse wound and then proceeding as follows: The 
first suture should be from just above the upper angle of the longitudinal cut 
to just below the lower angle. The second suture should be introduced through 
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either side of the longitudinal cut just above the angle that it forms \vith the 
transverse wound and comes out in the corresponding position below. Another 
suture should thou be placed through the transverse wound on eitlier side near 
its ends (Fig. 418, .1 and Ji), This also results in a transverse line of sutures 
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Fio. 418. — Ureterorrhaphy. (vl) A transverse 
tear. A longitudinal iiuasion one sixth of an 
inch in length extends upward and downward 
from its middle point. (B) Five sutures are 
then passed: one from the upper to the lower 
angle; one through either side of the longitudi- 
nal cut just above the angle it forms with the 
transverse ivound, and one othc*r on each sidt? 
of the tran.sversc incision near its end. When 
ligated, a transverse wound results larger 
than the remainder of the canal. (After Al- 
barran.) 


making’ the ureter wider than before 
at this point. 
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Fig. 419. — Poggi’s Operation. A, The manner 
of placing the sutures prior to invaginating the 
upixT segment into the lower. B, The anas- 
tomosis completed and the sutures in place. 


URETERO-URETEROSTOMY 

{End-to-nul - 1 naslornosis) 

The operation of urotero-ureterostomy is performed when tlu* ureter bus 
been completely severed in abdominal op(*rations. The op(*rations are the 
Poggi, the Van Hook and the Hovee. Of these, the Poggi opt‘ralioii apjieajs 
to me the most ( Fig. 41h). 

The Poggi Operation. — The emls are approximated. Both ends are cut 
transversely in case they are irregular. Tlie distal end is stretelied and then 
a slit is made on its anterior surface one sixth of an inch long, to enlarge it 
sufficiently to allow the upper end to enter it. A plain catgut suture is passed 
one eighth of an inch from the cut surface through the posterior wall of the 
upper segment from within outward, resembling an inverted “ IT.” The ends 
are then brought down and through the posterior wall of the lower segment, 
from within outward, at a corresponding distance from the cut surface; then 
the upper segment is pulled into the lower segment and the ends of the sutures 
tied behind, after which the sides are sutured together with No. 1 chromic gut. 
The anterior slit is also sewed together, including the invaginated segment, 
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with two sutures of the same size. None of tliese liokling sutures go through 
the mucous membrane, as is the case with the plain gut suture. 

Van Hook’s Method. — In this procedure, which involves a shortening of 
the duct, the peripheral end of the ureter is ligated near the line of division 
and a longitudinal incision is then made 
below the ligature. The incision should 
be twice as long as the diameter of the 
ureter. The central end is slit for five to 
six millimeters, to keep it gaping, and a 
U ” suture is ajjplied, passing from with- 
in outward. I'he two ends of this thread 
enter the peripheral stump of the ureter 
through the wound, passing through the 
walls, from within outward, below the lat- 
eral slit. The central fragment of the 
ureter is invaginated into the peripheral 
fragment by pulling it into the opening 
and tying the two ends of the suture on 
the outside wall. The anastomosis is com- 
pleted by suturing the longitudinal ^vound. 
of the lower segment on each side of the 
graft (Fig. 420). 

. Bov^e’s Method. — This procedure was devised with the object of preventing 
the occurrence of constriction, which is apt to follow after anastomosis by the end- 

in-end, the end-in-side and the 
transverse end-to-end method 
of ureteral union (Fig. 421). 
Til Bovee^s oblique end-to-end 
junction, the divided ends 
of the ureter are trimmed 
obliquely, brought together 
and united by two rows of in- 
terrupted sutures not pene- 
trating the mucosa. 

After these operations, the peritoneum is sutured and a drain is inserted 
through the abdominal wall on a level with the suture, after which the abdom- 
inal wound is closed up to the drain. 


Fig. 420. — Van Hook’s 
Operation. /I, The 
position of the tnic- 
tioii suture in the prox- 
imal end of the ureter. 
H, The longitudinal 
incision in the distal 
end into which tho 
proximal end is to bo 
invaginated. 





Fig. 421. — Bovbb’s Mbtiiod of End-to-end Anastomosis hy 
Approximating Obliquely Cut Ends without Invagi- 
NATiNG Them. 


URETEROSTOMY 


Ureterostomy is the name given to the grafting of the proximal end of the 
ureter into the skin. 
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The grafting of the proximal segment of a ureter into the skin after an in- 
jury is the simplest method of establishing the elimination of urine from the 
corresponding organ. This operation is a very simple one, but the results 
have been far from satisfactory and most of the patients have survived the 
.operation but a short time. I consequently cannot recommend the operation 
‘ and think that a neplirostomy with direct drainage from the renal pelvis into 
the loin, or even a nephrectomy, ju’omiscs better results. The patients usually 
die of pyelo-nephritis or pyonephrosis, due to renal infection after this 
procedure. 

When an injury is due to an accident during a laparotomy, some ligate the 
distal fragment and bring the proximal fragment into the lower angle of the 
abdominal incision. This operation is, however, best applied to cases in Avhich 
the external opening can be made in the lumbar region. The uret(u*, having 
been compressed above the scat of injury, is freed from its normal position and 
the end is brought into the lower segment of the wound, as has already been 
mentioned. In tixijig the ureter, we must allow for a sufficient hmgth of the 
duct to drain the kidney and take care not to form a loop of sufficient length to 
have ’it sag and retain urine. 

Two small incisions, a quarter of an inch long, are made opposite one an- 
other in the end of the canal to fit the skin opening better. The ureter end is 
then made fast to the skin by any suture not going through the entire ure- 
teral wall. 

A ureteral catheter should be left in for some days. The lumbar wound is 
closed as usual. The operation is unsatisfactory and I do not recommend it. 

URETERO-CYSTOTOMY 

Uretero-cystotomy consists in operating upon the- ureter for injuries near 
the bladder, which usually occur in women during a liysterectoiny oj)eration, 
and making an anastomosis of this canal wdth the bladdc^r. It is performed 
by the transperitoncal, extraperitoncal and transvesical routes. 

Transperitoneal Method. — A median laparotomy is performed (Fig. 413 ). 
The lower segment of the ureter is ligate<l and the end cauterized. It is some- 
times difficult to find the upper segment that we intend implanting in the blad- 
der, as it retracts ; in whicli case the iliac vessels should be cut down upon and the 
. ureter found and freed down as far as its end. Two slits, one sixth of an inch 
long, are then made on cither side in the end of the proximal portion of the canal 
and an inverted U ” suture is passed through the ureter on either side, the 
vault of the inverted U ” being on the inside of the ureter. The ends of these 
sutures are threaded on thin curved needles. A diagonal slit is now made on 
; the posterior lateral wall of the bladder and a ureteral catheter is passied up 
from below and out of the bladder incision into the ureter. The ends of the 
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tJ ” sutures are passed through the bladder wall on the two sides of tlic in- 
cision, from within outward, and the qnd of the ureter is pulled into the! 
bladder. The ends of the sutures are then pulled taut and tied on the out- 
side of the vcslical wall. In this way, the opening of the ureter in tlie bladder 
is held well open. The bladder is then closed up to the ureter on either side 
with fine silk sutures, care being taken» not to make pressure upon it sufficient 

to cause obstruction of the duct (Fig. 422). The 
ureteral catheter is retained in the canal and 
the urethral cathctc^r in tlie bladder. Great care- 
must be taken to keep the o])erativc field well 
walled ofi to avoid urinary leakage. The ab- 



A B 

Fig. 422. — Tuansperitoneal Method in Uretero-cystotomy. .4, The manner of passing the su- 
tures through the ureter and bladder, /f, 'riui manner of tying the sutures on the outside of the 
bladder wall. 


doniinal wall should then be closed. Drainage can be established through the 
vagina by passing pointed scissors np to tlu* si<le of the cervix ntcu’i and through 
the vault of the vagina on that side and inserting a tube, cigarette drain or wiek. 
The flat dorsal or tlie dorsal reclining jiosition is rc'coniinended after operation. 

\"arions other methods of iin])lantation arc used by means of buttons and 
different devices. Tbc siniph? inotliod of stabbing a lioh; in the bladder from the 
outside with a scalpel, pushing tlu? end of the ureter into it with thnml) forceps 
and suturing the outer wall of the, ureter to that of the bladder on either side, 
has been successful in many cases without the use of a ureteral catheter. 

Extraperitoneal Uretero-cystotomy. — This route is a difficult one to follow 
out in Avomcn, as the ureter is usually cut during a hysterectomy in the region 
of its greatest exposure, Avhich is just behind the uterine atsscIs; after which 
it retracts. It would therefore be necessary either to close the peritoneum 
and then separate the tissues exlraperitoiieally until the uniter is found; or 
else to make another incision in the side of tlie abdomen, Avhich would Aveakcri 
the wall considerably and predispose to hernia. After an operation on the 
adnexa and especially after a hysterectomy, the transjieritoneal route is easier,. 

. In men, injuries or any other conditions requiring an extraperitoneal uretero- 
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cystotomy are very rare. It appears, therefore, that the transperitpneal ure- 
tero-cystotomy is the better (Fig. 413). 

Uretero-vaginal Anastomosis. — nrctcro-vaginal anastomosis is not recom- 
mended, as it is usually followed by hydronephrosis. The best result that can 
be obtained by this operation is a uretero-vaginal fistula, which is not desirable.. 

Transvesical Uretero-cystotomy. — ^Transvesical uretero-cystotoniy is also 
not recommended. This o])eration consists in making a suprapubic cystotomy, 
inserting a grooved director into the ureter, grasi)ing and pulling the ureter 
into the bladder and incising and separating its ends, as in the case of the trans- 
peritoneal operation. After this, the ends should be sewed to the muscular 
wall of the bladder from its inside, or else the peritoneum should be opened . 
above the bladder and the suture passed through the bladder wall from the 
inside and ligat(Hl on its outside through the peritoneal incision. In this opc^ra- 
tion, there is great danger of infection of the peritoneum by the urine and it 
cannot be reeomiiumded. 

URETERO-INTESTINAL ANASTOMOSIS 

((Jraftlnfj of IhTins to Inlcdine) 

This oj)eration is ])erform(Ml : 

1. For accidental wounds of the ureter, wh(*n neither uretero-ureteral anas- 
tomosis nor vesical grafting ap])ear f(?asibl(*. 

2. For the cure of ureteral fistula. (Chaput.) 

3. After total cystectomy. ( Kiister.) 

4. In exstrojdiy of the bladder. (Simon.) 

Ureteral grafting into the intestine is a serious operation, with a very high 
immediate and remote mortality, which may be estimated as thirty-five to forty 
per cent. Tlie high o])erativ(‘ mortality is due to local infection about the anas- 
tomosis giving rise to al)scess, fistula and stricture? in cases immediately after 
the operation or to a renal infection at a later date. 

Selection of Intestinal Segment. — The r(?ctum, sigmoid flexure, cccuhi and' 
ascending and desccjiiding colon, liavc been principally used for this purpose. 

The oj)eratioii is usually performed by the intraperitoneal route, although 
occai;?ioiially the ureter has been grafted to the colon or rectum by the extra- 
peritoneal route. 

Uretero-colostomy. — This operation can be iK^rfonued l)y either the extra- 
or intraperitoneal route. The steps are: " 

Expose the ureter; free the ureter; suture the ureter to the colon. 

The first two steps have been described iiiider the extra- and intraperitoneal 
incisions in ureteral surgery (Figs. 409 and 413). 

Operativk Technique. — The ureter is freed and brought in contact with 
the portion of the colon chosen for the seat of the anastomosis. The intestinal 
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wall is freshened and uncovered at this point. The parietal peritoneum is 
incised from the region of the ureter to that of the colon and the two sides 
dissected back. The ureter is placed in this space and brought in contact with 
the intestine. 

At one and one half centimeters from its (*ut end, a suture is passed through 
the outer layer of the ureteral wall, fixing it to the lateral wall of the colon, 
after which the free edges of the peritoneum are brought over the ureter and 
the wall of the colon is also sewed over it in such a way as to bury it. 

On the anterior surface of the colon a (piadrilateral flap is made on either 
side of and across the longi- 
tudinal band of the gut, 
two (Hmtinieters long and 
one centimeter wide, ex- 
tending through the serous 
and muscular coat. 

The incision of the flap 
is made on either side and 
below but not above, which 
part is left intact. 

The flaj) is then re- 
flected u])ward. The mu- 
cous coat of the gut is then 
cut through in the sanu‘ 
lines of iiufision and folded upon itself and attaclu'd by sutures at its upper 
edge in such a way as to form a mucous valve (Fig. 42^5, .1). 

The end of tlu; ureter is placed on the front of the mucous surface of the 
valve and fastened there by suture (Fig. 423, Ji), 

The rellected senHiiuscular flaj) is tluni brought down oven- the niu(?ous 
valve and the end of tlu* ureter, and is sewed to the e<lges of the wound in the 
intestine below and on its sides, thus burying the ureter (Fig. 423, C). 

- It will be seen that the ureter tlum has an. oblicpu' tract and a valve at its 
new orifice., 

URETERECTOMY 

Excision of the ureter is performed in tulxu'cndosis of the kidney and ureter 
ajfid in ‘Suppurative cases in which the ureter is involved on a(a;ount of fistulas, 
strictures and ureteral retention of urine or pus. ITreterectomy may be primary 
or Secondary. In the first instance, the ureter is removed with the kidney and 
in the second instance after the removal of the organ. It may be partial or 
total, the former when only a segment is removed prior to some anastomosis. 

• Technique of Ureterectomy. — The ureter should first be catheterized from 
below up, or from above down, and any fistulas present should be curetted and 



Fi(f. 42.3. — Urbtero-colostomy. A, Tlu? liiu^ of incision of tho 
flap through tlu* serous and nnis(*iihu' coats of the colon. B, 
The colon flap lifted up and a muscus flap of the same size 
folded on itself and fastened above. The ureter is seen buried 
in the side of the intestinal wall and fastened to the rnuscus 
flap. C, The sero-rnuseular flap brought down in plaee and 
.suturwl to the line of ineision. (Pierre Duval.) 
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washed out with peroxid. A curved incision is recommended from, the kidney 
angle down along the erector spinas muscle,* past the anterior superior spine of 
the ilium to the external border of the rectus abdominis# muscle, nearly to its 
insertion ( Fig. 424). The diiTerent muscular planes arc .then cut through down 
to the subperitoneal fat. The ureter is then felt for in the lumbar region, where 
it is Tuorc exposed ; but in case it is not found there, it should be sought in the 
iliac fossa. In looking for the ureter, the fingers of the operator’s hand should 



Fig. 424. — Ileo-lumbar Incision for a Compi.f.tb Nephro-ureterectomy. 

(From Pierre Duval.) 

gently wwk their way under tlie peritoneum with their backs j)ointing* to the 
abdominal wall w’hilc making traction on the peritoneum with the other hand. 
The ureter is usually (juite easily discovered on account of the hard feel trans- 
mitted to it by the contained catheter. Sdnietimes, however, the ureteral cathe- 
ter is stopped in its coursii by tuberculous thickenings of the ureter, by strictures, 
and by fistulous tracts causing a narrowing of the canal below them. In that 
case, the ureter should be cut down upon at the highest point to which the 
catheter has passed and the work can be begun at this point. In any case, after 
the ureter has been found, a traction suture should be passed about it and it 
should be separated down to the point at which it joins the bladder. A ligature 
is then placed around the ureter, three (piarters of an inidi from the vesical 
•wall, and the ureter is seized and lifted up, a gauze pad is placed beneath the 
ureter to protect the surrounding tissues and the duct is cut through with scis- 
sors ; after this the lumen of the stump is cauterized by carbolic acid or a Paque- 
lin cautery. The upper segment of the ureter should then be dissected out. 
In case there are adhesions along the tract, it may be necessary to dissect the 
ureter out Avith scissors ; whereas, in the case of a fistula, it may be necessary 
to approach it from above as w’ell as from below. The fi.stulous tract leading 
from the ureter must be curetted afterwards to remove all the granulations, in 
order that it may heal. The entire wound should be closed or a sufficient space 
can be left above or below to alloAV the passing of a gauze wick for drainage, if 
there is an area of periureteral suppuration present. 
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NEPHRO-URETERECTOMY 

In case the kidney and the xireter are removed at the same time, the kidney 
is first freed and is held as a tractor while the ureter, is stripjKjd down to the 
bladder. In this case, the patient lies, from the beginning of the operation, on 
the healthy side nntil after the kidney has iK'on liberated, when h(^ should be 
turned on. his back and the operation continued either flat or partially Treu- 



Fig. 425. — Nbphro-ureterbctomt. Tranavorse incision in the median line. The kidney removed 
and hanging. The fingers of one hand are in the incision and free the ureter down to the posterior 
surface of the broad ligament, where it is ligated and cut away. (From Kelly’s “Operative 
Gynecology.’') 

delenburg and then perhaps more fully Trendelenburg, as the bladder is ap- 
proached. A space for drainage should be left above and below, and it should 
be closed in the middle. 

This operation is sometimes done from below upward when there is a large 
stone, stricture or impassable tuberculoiis thickcuing in the lower ureter near 
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the bladder. The only time I have performed this operation was in the case 
of a ureteral stricture low down in the ureter with a nonfunctionating kidney 
above it. 

In case the kidney has already been removed and there arc no fistulas in 



Fiu. 426. — Nephro-ureterectomy. Shows the operator’s two hngcrs down to the vaginal w'all oii one 
.side of the cervix uteri and the hngers of an assistant pressing against them through the vagiiui. 
The sharp-pointed blades of a pair of scissors arc then thrust up through the vaginal wall between 
the fingers. The stump of the ureter is then pushed down through the incision and again ligated 
^ farther down and cut away. (From Kelly’s Operative Gynecology.”) 
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the loin and the pathological conditions arc in the iliac portion of the ureter, 

. the incision througli the abdomen anteriorly may suffice for removing the re- 
maining ureter. In other cases, there can be two incisions, one in the loin and 
one in the groin, Avith a bridgci of tissue between the two; in which case, the 
kidney has to be removed through a vertical lumbar incision and the entire ure- 
ter through the groin. In Avoincn, the Howard Kelly method of rcunoving the 
kidney through a transverse iiudsion and the ureter through the vagina is both 
practicable and instructive (Figs.. 425, 426). The kidney is freed, its vascular 
pedicle ligated and it is delivered through the transverse incision. 


( 2 ) 




INDEX 
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Bilharzia infection and bladder tumors, ii. 59. 
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Bitter laxative waters, i. 341. 
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cavity of, i. 50. 
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symptoms of, ii. 105. 
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lateral, ii. 108. 
upward, ii. 110. 
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hematocele, ii. 119. 
hernia, ii. 109. 
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lateral, ii. 108. 
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exstrophy of, i. 662, , 
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Bladder, foreign bodies in, diagnosis of, ii. 

81. 

etiology of, ii. 79. 

extraction of, by lithotrito and cysto- 
scope, ii. 82. 
fistulas and, ii. 79. 
incrustation of, ii. 81. 

I)atlio1ogical anatomy of, ii. 80. 
secondary lesions due to, ii. 81. 
symptoms of, ii. 81. 
treatment of, ii. 82. 
gangrene of, ii. «S8. 
hematuria and, i. 280. 

Imrnia of, crural, ii. .*50. 
cystoeele as a, ii. .32. 
etiology of, ii. 20. 
inguinal, ii. 27. 
perineal and vaginal, ii. 31. 
urethral, ii. 32. 
varieties of, ii. 20. 

incontinence due to adhesions of, i. 271. 
inferior vesical fissure in, ii, 10. 
inflammation of. See Cystitis, 
internal sphincter of, i. .30. 
irrigations of, ii. 48. 
ligaments of, i. 48. 

operations on, Ayres’s extractor in, ii. M l. 
dressing after, ii. 102. 
hemorrhage during, ii. 150. 
instruments used in, ii. 128. 
varieties of: 

autoplastic operation, ii. 129. 
colpocystotomy, ii. 109. 
cystectomy, partial, ii. 150. 
cystoscopic, ii. 140. 
cxtravesical, ii. 129. 
foreign bodies, removal of, ii. 1 13. 
intravesical, ii. 133. 
litholapaxy, ii. 135, 
lithotrity, ii. 133. 

Maydl’s operation, ii. 133. 
perineal cystotomy, ii. 100. 
perineal lithotomy, ii. 107. 
prostatectomy and prostatotomy, ii. 
155. 

resection of bladder Avail, ii. lf»0. 
suprapubic cystotomy, ii. 144. 

technique of, ii. 148. 
total extirpation, ii. 170. 
tumors, fulguraiion of, ii. 141. 

perineal cystotomy incision and, ii. 
168. 

removal of, ii. 140, 150. 
ulcers, curetting of, ii. 142. 

>' ureteral transplantation, ii. 132. 


Bladder, orifices of, i. 51. 

pathological, findings in, i. 222. 
perivesical processes and, i. 220. 
phantom (artificial), i. 227. 
prostatic liypcrtrophy and, ii. 230. 
relations of, i. 45. 

rupture of, un'tliral rupture and, ii. 332. 
riiidiired, repair of, ii. 144. 
sensitive, cystoscopy and, i.. 216. 
stone in, i. 224. See also Vesical Calcu- 
lus. 

structure of, i. 49. 
superior vesical fissure in, ii. 16. 
trabeculaj of, i. 223. 
traumatism of, diagnosis of, ii. 22. 
extraperitoneal, ii. 24. 
intraperitonea 1, ii. 24. 
penetrating wounds as, ii. 19. 
prognosis in, ii. 23. 
subparieial ruptures as, ii. 20. 
treatnicuit of, ii. 23. 

tuberculosis of. See Tuberculosis of the 
Bladder. 

tumors of. See Tumors of the Bladder, 
excretion in, ii. 42. 
ulcer of. See I3eer of the ]51adder. 
vessels and nerves of, i. 51. 
washing of, i. 211. 
wounds of, extraperitoneal, ii. 22. 
iiitrn peritoneal, ii. 22. 
pathological anatomy of, ii. 20. 
symptoms of, ii. 21. 

J51asucci catheter, i. 261. 

]>lood, cryoscopy of, i. 380. 

in ndalion to urology, i. 132. 

Blood cMists, i. 106. 

Blood cells in urinary sediment, i, 99. 

Blood count, i. 133. 

Blood dust, i. 132. 

Body-holder on operating table, i. 576, 
Boerliaeve, i. 2. 

Boiling of instruments, i. 153. 

Bone syphilis, treatment of, ii. 713. 
Boro-glycerid, i. ' 161. 

Bcittchor’s sperm crystals, i. 120. 

Bottini incisor, ii. 275. 

Bottini operation on prostate, ii. 275. 
Bowels, care of, i. 336. 

Bougie il boule, i. 318. 

Bougies, ii. 430. 

BovCkj’s method in uretero-ureterostomy, i. 
659. 

Bozeman, ureteral catheterization by, i. 4. 
Bozzini, i. 3. _ 

Bransford Lewis cystoscope, i. 206, 
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Braun-Buerger cystb-urethroscope, i. 192. 

Bread in diet of urological cases, i. 324. 

Breakfast in urological cases, i. 327. 

Brenner, i. 3, 5. 
cystoscope of, i. 200. 

Bright, Richard, i. 4. 

Bright’s disease of the kidneys, i. 418. 

Bru injection, ii. 382. 

BrUck’s diaphanoscope, i. 3. 

Bubo, ii. 350, 079. 
blenorrhngia and, ii. 556. 
chancroid and, ii. 557. 
chancroidal, ii. 557. 
chronic, ii. 558. 

syphilis and, ii. 558. 
d’embld, ii. 558. 
enucleation and, ii. 561. 
etiology of,- ii. 555. 
filarial, ii. 559. 
gummata and, ii. 557‘. 

Hodgkin’s disease and, ii. 558. 
inflammatory, ii. 558. 
neoplastic adenitis and, ii. 558. 
poultices and ice bags for, ii. 500. 
spica bandage for, ii. 539. 
symptoms of, ii. 555. 
syphilis and, ii. 556. 
treatment of, ii. 559. 

operative, ii. 560. 
tubercular adenitis and, ii. 558. 
virulent, ii. 556. 

Buerger cysto-iiretliroseope i. 192. 

Bulbo-cavernosus, i. 27. 

Butterfly dressing, ii. 367. 

Cachectic leucocytosis, i. 135. 

Cadet, i. 3. 

Ca?lius Aurelianiis, i. 2. 

Calcium oxalate in urine, i. 96. 

Calcium phosphate in urine, i. 97. 

Calculus, anuria and, i. 522. 
cystitis and, ii. 53. 
cystoscopy and, i. 224. 
diet for, i. 360. 
micturition and, i. 241. 
of kidney, tuberculosis of kidney and, i. 

.541. 

of prostate, ii*. 185. 
perinephritic abscess and, i. 472.. 
sutures as nuclei of, ii. 161. 

Thompson’s searcher for, ii. 6. 
urethral. See Urethral Calculus, 
vesical, prostatic hypertrophy and, ii. 245. 

Calculous anuria, i. 522. 

Cannula, grooved, ii. 457. 


Capitonnage of pelvis of kidney, hydronephro- 
sis and, i. 569. 

Carabafia water in cystitis, ii. 48. 

Carbohydrates in urine, i. 79. 

Carbonates in urinary sediment, i. 97. 
in urine, i. 90. 

Carcinoma of Cowper's gland, ii. 497. 
of kidney, i. 482. 
of prostate, ii. 268. 
of testis, diagnosis of, ii. 629, 
etiology of, ii. 627. 
pathology of, ii. 627. 
prognosis of, ii. 629. 
symptoms of, ii. 628. 
treatment of, ii. 629. 

of uterus, bladder disturbance due to, ii. 
113. 

Cards for histories, i. 298. 

Case history, i. 297. 

Casper, i. 5. 

Castration, ii. 636. 
prostatic atrophy following, ii. 267. 

Casts, formation of, i. 104. 

Catheter fever, i. 289. 

Catheter life, ii. 250. 

complications of, ii. 256. 
epididymitis and, ii. 257. 
illustrative cases of, ii. 258. 
kidney abscess and, ii. 258. 
uremia and, ii. 258. 
urethral fever and, ii. 257. 
urethritis and, ii. 257. 

Catheterization, technique of, ii. 6. 

Catheterization of ureters, i. 227. 

Catheters, A demeure, i. 166. 
bi-coude, ii. 4. 
care of, i. 158. 
coud^, ii. 3. 
elbowed, i. 165. 
cn chemise, ii. 303, 466. 
examination with, ii. 5. 
eye of, i. 164. 
lubricant for, i. 263. 

]\Ialecot’s, i. 167. 
mandrins in, i. 166, ii. 4. 
metal, i. 168, ii. 5. 
passing of, i. 165. 

Pezzer’s, i. 167. 
plugged, i. 168. 
retained, i. 166. 
self-retaining, i. 167. 
shape of, i. 162. 
soft-rubber, ii. 5. 
straight, i. 165. 
woven, ii. 3, 4. 
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Cauliflower growths, preputial, ii. 637. 
G(*lestine Vichy, ii. 48. 

Celsus, Roman medical writer, i. 1. 
Centrifuge, i. 02. 

Centrifugation, i. 116. 

Cereals in diet of urological cases, i. 324. 
Cerebral edema, uremia and, i. 440. 

Chancre, chancroid and, distinguished, ii. 
677. 

phagedenic, ii. 536. 
treatment of, ii. 642. 
wafer, ii. 536. 

Chancroid, ii. 535. 

treatment of, ii. 542. 

Chancroidal urethritis, i. 124, ii. 408. 
Charri^re scale of sounds, i. 176. 

Cheese in diet of urological cases, i. 326. 
Chetwood operation for prostatic liyptutro- 
phy, ii. 279. 

Cheyne-Stokes breathing in interstitial ne- 
phritis, i. 307. 
in uremia, i. 445. 

Chlorid-froe diet, i. 433. 

Ghlorida in urine, i. 89. 

uremia and, i. 441. 

Chloroform, i. 350. 

Cholesterin, i. 98. 

Chordec, ii. 350. 

treatment of, ii. 374. 

“ Chordec of the bladder,” ii. 652. 
Chromogens, i. 301. 

Chyluria, i. 98, 282. 

Circumcision, ii. 547. 

Civiale, first lithotrity by, i. 4. 

Clinic and hospital, equipment for, i. 150. 
Clitoris, i. 69. 

Coagulability of blood, degree of, i. 135. 
Coca in, i. 353. 

Coca in poisoning, i. 356. 

Coccygeus muscle, i. 20. 

Coffee and tea, i. 324. 

Coitus, hypospadias and, ii. 315. 

preventing infection through, ii. 363. 
Coley, hydrocele operation of, ii. 683. 

Cold, nephritis and, i. 419. 

Cold or Mignoii lamp, i. 204. 

Colic, renal, i. 505. 

Colies’s fascia, i. 25. 

Colon bacillus, i. 114. 
in bacteriuria, i. 287. 
in blood, i. 135. 

Colpocystotomy, ii. 169. 

vesical calculus and, ii. 94. 

Compresses, i. 142. 

Compressor urethree muscle, i. 30. 


Condom, ii. 363. 

Conii vasculosi, i. 59. 

Copaiba, skin eruptions from, ii. 371. 

Copaiba emulsion, ii. 373. 

Corona glandis, i. 68. 

Corona veneris, ii. 082. 

Corpora emylacea of prostate, ii. 185. 

Corpora cavernosa, i. 67. 
bony and calcareous plates in, ii. 553. 
gummata of, ii. 553. 
inflammation of, ii. 552. 

Corpus spongiosum, i. 07. 

Corpuscles of blood, i. 132. 

Cotton balls (dressings), i. 142. 

Cotiigno, i. 3. 

Coude catheters, i. 163. 

Cowperectomy, ii. 498. 

Cowperitis, acute, ii. 494. 
abscess in, ii. 495. 
course of, ii. 495. 
etiology of, ii. 494. 
treatment of, ii. 490. 
chronic, ii. 490. 

diagnosis of, ii. 496. 

general hygienic measures in, ii. 497. 

treatment of, ii. 497, 

Cowper’s glands, i. 50. 
affections of, ii. 494. 

present status of, ii. 498. 
cancer of, ii. 497. 

Cowperectomy in, ii. 498. 
ducts of, i. 190. 

Crural hernia of bladder, causes of, ii. 30. 
illustrative case of, ii. 31. 
symptoms of, ii. 30. 
treatment of, ii. 30. 

Cryoscopy, i. 7. 

clinical applications of, i. 380. 
kidney function and, i. 379. 
of urine and blood, i. 380. 
uremia and, i. 448. 

Cylindroids, i. 108. 

Cystectomy, partial, ii. 156. 

Cystic kidney, tuberculosis of kidney and, i. 

544. 

Cyst in, i. 99. 

Cystitis, acute, ii. 38. 
treatment of, ii. 43. 
chronic, ii. 39. 

exacerbations of, ii. 40. 
treatment of, ii. 45. 
classification of, ii. 34. 
constitutional symptoms of, ii. 42. 
differentiation of, ii. 41. 
diphtheritic, ii. 38. 
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Cystiiia, diverticulfc in, ii. 36. 
electricity and, ii. 62. 
etiology of, ii. 34. 
gangrene and, ii. 38. 
gonorrhea and, ii. 38. 
granular, ii. 38. 

gynecological troubles and, ii. 53. 
hematuria and, ii. 41. 
hemorrhagic, i. 224, ii. 41. 

tuberculosis and, ii. 99. 
interstitial, ii. 38, 41. 
membranous, ii. 38. 
nitrate of silver irrigations in, ii. 50. 
nodular, ii. 38. 
pain in, ii. 40. 
paretic or paralytic, ii. 40. 
pathology of, ii. 36. 
pericystitis and, ii. 42. 
post-operative, ii. 52. 
posture and, ii. 39. 
precipitate urination from, ii. 39. 
pressure and, ii. 38. 

. pyUria and, ii. 41. 
sigmoiditis and, ii. 43. 
strangury in, ii. 41. 
symptoms of, ii. 38. 
tenesmus and, ii. 41. 
treatment of, ii. 43. 
local, ii. 48. 
of cause, ii. 53. 
tuberculosis and, ii. 53. 
tuberculous, ii. 40. 
tumor of bladder and, ii. 41. 
vesiculitis and, ii. 656. 

Cystocele, ii. 32. 

Cystogen in cystitis, .ii. 47. 
Cystophotographs, ii. 89. 

Cystoscopes, air and water, compared, i. 236. 
air direct observation and single catlietcr- 
izing, i. 203. 

Bransford Lewis, i. 206. 
combined direct and indirect teaching, i. 
207. 

combined observation and double catheteriz- 
ing, i. 204. 
comparison of, i. 200. 
findings with, i. 218. 

Guiteras teaching form of, i. 208. 
indirect, i. 201. 

indirect observation and double catheter iz- 
ing, i. 205. 
irrigating, i. 201. 
light in, i. 214. 

Nitze’s, i. 201. 

. operating and photographic, i. 202. 


Cystoscopes, snare attachment to, ii. 140. 

sterilization of, i. 159. 

Cystoscopic operations, ii. 140. 

Cystoscopy, bladder trabecula: and, i. 223. 
cystitis and, i. 223. 
dilficulties in, i. 216, 229. 
direct and indirect, compared, i. 236. 
distension hematuria and, i. 217. 
evolution of, at author’s clinic, i. 235. 
filling bladder in, i. 212. 
history of, i. 198. 

in male and female, compared, i. 237. 
introducing instrument in, i. 212. 
kidney disease and, i. 373. 
normal pictures in, i. 220. 
patient’s position in, i. 212. 
questions regarding, i. 236. 
reaction after, i. 236. 
single kidney and, i. 386. 
stricture and, i. 210. 
technique of, i. 210, 379. 
tuberculosis of kidney and, i. 539. 
tuberculous infection through, ii. 95. 
ureteral . catheterization and, i. 230. 
ureteral orifices in, i. 221. 
washing bladder in, i. 211. 

Cystotomy, catheter examination before, ii. 5. 
perineal, ii. 166. 

after-treatment of, ii. 168. 
suprapubic, ii. 144. 

apparatus and instruments for, ii. 144, 
closing incision after, ii. 160. 
formation of a valve by, ii. 155. 
prostatic hypertrophy and, ii. 154. 
technique of, ii. 148. 
vesical tuberculosis and, ii. 154. 
Cysto-urethrotomy, ii. 458. 

Cysts, abdomimil, hydronephrosis and, i. 667. 
bladder disturbance due to, ii. 110. 
of kidney. See Kidney, Cysts of. 

Dactylitis, luetic, treatment of, ii. 713. 
Dartos, i. 25. 

Decapsulation of kidney, i. 412, 413, 590. 
Dementia paralytica, lues and, ii. 700. 
Dermatitis, scrotal, ii. 503. 

Dermoid cysts of spermatic cord, ii. 639. 
Desormeaux, i. 3. 

Diabetes, chronic interstitial nephritis and^ 
i. 426. 

general consideration of, i. 364. 
uremic coma and, i. 449, 450. 

Diabetes mellitus, complications of, i. 366. 
diet in, i. 367. 

etiology and pathology of, i.'365. 
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Diabetes mellitus, prognosis in, i. 3G0. 
symptoms of, i. 300. 
treatment of, i. 300. 

Diabetic balano-posthitis, ii. 540. 

chronic, treatment of, ii. 543. 

Diabetic glycosuria, i. 305. 

Dial)otic phimosis, ii. 540. 

Diacetic acid in urine, i. 80. 

Diaphanoscope, i. 100. 

Diet in urological cases, i. 323. 

nephritis, and, i. 435. 

DietPs crisis, i. 410. 

Digital fossa (testes), i. 50. 

Dilators, covers for, i. 187. 

Kollmann, i. 183, 184. 

irrigating, i. 18.5. 

Oliorliinder’s, i. 182. 
technifpie of, i. 185. 
urethral, i. 182. 
urethritis and, ii. 304. 

Dinner in diet of urological cases, i. 327. 
■Diplococcus of gonorrhea, i. 125. 

Discharges from gonito-urinary tract, i. 117. 
in female, i. 130. 
table of, i. 128. 

Distended bladder, i. 47. 

Diverticula* in bladder, ii. 30. 

Donn(?’s test for pus, i. 283. 

Doremus uroimter, i. 84. 

Douche bath, i. 345. 

Douglas, pouch of, i. 24. 

Drainage tubes, i. 437. 

Dressing equipm4*nt, oHice, i. 142. 

Dropsy, chronic nephritis with, i. 422. 
Ducrey, bacillus of, i. 124. 

Dumbbell crystals, i. 00. 

Dysuria, i. 240, 303. 

conditions giving rise to, i. 251. ' 
nervous, i. 250, 

prostatic hypertrophy and, ii. 237. 

Earthy vaters, i. 340. 

Ehers^s papyrus, i. 1. 

Echinococcus cyst, ii. 115. 

prostatic, ii. 181. 

Ectopia of testis, ii. 501. 

Ketopy of intact bladder, ii. 18. 

Ecmna marginatum, ii« 504. 

Eczema of penis, ii. 523. 

scrotal, ii. 663. 

Edema hullosum, ii. 38. 

Edema hullosum vesica*, i. 220. 

Edema in nephritis, i. 424. ^ 

scrotal, ii. 500. 

illustrative cases of, ii. 500. 


Edema, treatment of, i. 430. 

Eggs in diet of urological eases, i. 324. 

K inhorn’s saccharometer, i. 82. 

Ejaculatory duet, common, i. 03. 

opithelia fnun, i. 103. 

Elbowed calheters, i. 103. 

Electric outfit for urological therapeutics, i. 
140. 

Electricity, cystitis and atony of bladder and, 
ii. 52. 

prostator rhea and, ii. 210. 

Electrolysis, urethral, ii. 308. 
l‘3ectrolytic cure of stricture, ii. 408, 
Elephantiasic orchitis, ii. 010. 

Elephantiasis of penis, ii. 528. 
of scrotum, ii. 508. 
operation for, ii. 571. 
pseudo-, ii. 570. 

Enclioiidroma of testc*s, diagnosis of, ii. 632. 
pathology of, ii. (>31. 
prognosis in, ii. 632. 
symptoms of, ii. 032. 
treatm<‘nt of, ii. (J32. 

Endocarditis, gonococeal, ii. 510. 
Endocervieitis, i. 131. 
chronic, ii. 511. 
illustrative case of, ii. 117. 
metritis and, bladder disturbances due to, 

ii. no. 

Enema, nutritive, i, 329. 

Eiiesol, ii. 715. 

Eiiteroelysis, i. 346. 

Ent<*roptosis, movable kidney and, i* 405. 
Enuresis nocturna, sudden ‘micturition in, i. 
2G9. 

treatment of, i. 270. 

Eosinophilia, i. 133. 

Epideetomy, ii. 023, 035. 

Epididymis, i. 58. 

Epiilidymitis, ii. 003. 

acute, examination for, ii. 006. 

prognosis in, ii. 007. 
catheter life and, ii. 257. 
chronic inflammatory, ii. 017. 
etiology of, ii. 004. 
luetic, ii. 094. 

tieatm(*ni of, ii. 713. 
jwthology of, ii. 005. 
piHKstatectomy and, ii. 303. 
sym])toms of, ii. 005. 
treatment of, ii. 010. 

tuberculous. See Testis, Tuberculosis of. 
Epidhlymo-orehitis, acute, ii. 607. 

treatment of, ii. 610. 

Epilepsy, uremia and, i. 448, 450. 
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Epispadias, etiology of, ii. 321. 
operative treatniont of, ii. 322. 
prognosis in, ii. .321. 
symptoms of, ii. 321. 

Thierscfh’s operation for, ii. 322. 

Epithelia in urine, i. 100. 

Kpitliellul casts, i. !()(>. 

Epithelioma of penis, ii. 529. 
of prostate, ii. 208. 

Equipment, urological, i. 137. 

Erb’s spinal paralysis, ii. 090. 

Erethism, vesiculitis and, ii. 057. 

Erysipelas, scrotal, ii. 50,5. 

Erythrocytes, i. 133. 

Esbach*s method for quantitative estimation 
of albumin, i. 77. 
reagent, i. 77. 

“Essential polyuria,” i. 271. 

Ether, i. 350. 

Ethyl clilorid, i. 3.53. 

Euealyptol in cystitis, ii. 47. 

Evacuator in litholapaxy, ii. 135. 

Examination of patients, i. 308. 
external genitals in, i. 312. 

prostate and vesicles in, i. 314. 

Examining table, i. 144. 

Exercise, abdominal, i. 331. 
back, i. 331. 
chest and arm, i. 332. 
outdoor, i. 335. 
pulley ^veight, i. 331. 

Exploratory incision, kidney function and, i. 
382. 

Exstrophy of bladder, approximation method 
for, ii. 10. 

autoplastic method for, ii. 12. 
deviation method for, ii. 11. 
etiology and path<jgenesis of, ii. 9. 
genital organs in, ii. 9. 
hydronephrosis and, i. 502. 
illustrative case of, ii. 12. 

Maydl’s operation for, ii. 11. 
pathological anatomy of, ii. 8. 
pelvis in, ii. 9. 

.symptoms of, ii. 10. 
treatment of, ii. 10. 
ureters in, ii. 9. 

Extirpation of bladder, ii. 170. 

Extirpation of genital tract, total, ii. 073. 

Extravasation of urine, ii. 330. 
stricture and, ii. 410. 

Fallopian tubes, l)ladder disturbances due to, 
ii. 119. 

illustrative cases of, ii. 119. 


Family history, i. 300. 

Fat globules in urinary sediment, i. 08. 

Fatty casts, i. 107. 

Fehling’s test for sugar, i. 79. 

Female, discharges in, i. 130. 

Female perineum, i. 32. 

Fermentation tc.st for sugar, i. 81. 

Ferrein, pyramids of, i. 37. 

Fibroid tumors of penis, ii. 527. 

Fibroids, bladder disturbances due to, ii. 

108, no. 

Fibroma of kidney, i. 481. 

of testis, ii. 032. 

Filarial buboes, ii. 559. 

Filiform bougies, i. 319. 

Finger’s operation of uretero-pyeloplasty, i. 
019. 

Fish in diet of urological cases, i. 325. 
Fistulas, kidney wounds and, i. 400. 
umbilico-vesical, ii. 10. 
urethral. See Urethra, Fistulas of. 
urinary, ii. 410. 
vesical, ii. 43, 79. 

Floating kidney, i. 403. 

Fluid diet in nephritis, i. 434. 

in urological cases, i. 327. 

Forceps, i. 143. 

Foreign bodies in bladder. See Bladder, For- 
eign Bodies in. 

Formalin, i. 153. 

Formalin vapor, sterilization by, i. 155. 
Fort, electrolytic methorl of, ii. 408. 

Fossa navicularis in male urethra, i. 55. 
Foss.a ovarica, i. 42. 

Four-tailed bandage in nephrotomy, i. 595. 
Franco, I’ierre, i. 1. 

Freezing metliods for anesthesia, i. 353. 
Frenum of ])enis, i. 08. 

Fruits in diet of urological cases, i. 324. 
Fulguration of bladder tumors, ii. 75, 141. 
Fuller’s prostjitectoniy, ii. 291. 

Fungus or hernia testis, ii. 033. 

Funiculitis, ii. 039. 

Furniture for oHice, i. 139. 

Calen, i. 2. 

(lall-stoiic, nephrolithiasis and, i. 513. 
Gangrene of bladder, ii. 38. 
of penis, ii. 520. 
scrotal, ii. 505. 

Gauze dressings, i. 142. 

General symptoms in urological examination^ 
i. 304. 

Genital tract, total extirpation of, ii. 073. 
Genitals, examination of external, i. 312. 
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Genito-urinary organs, female, relations of, 
i. 12. 

male, relations of, i. 11. 

Genito-urinary tract, general anatomy of, i. 1). 
location of, i. 15. 

Gibson’s oiieration for malignant growths of 
prostate, ii. 30G. 

Giemsa’s stain for Spirocheta pallida, i. 123. 
Gittler of Leipsic, i. 2. 

Glands of Mery. See Cowper’s Glands. 
Gians penis, i. 68. 

Gleet, ii. 413. See also Urethritis, Chronic 
Gonococcal. 

Globulin in urine, i. 78. 

Globus, major and minor, of epididymis, i. 
58. 

Gjucose in urine, i. 70. 

Glycerin in injections, ii. 383. 

sterilization of, i. 101. 

Glycosuria, general considerations of, i. 305. 
Gmelin’s test for bile pigments, i. 88. 
Goldhorn’s stain for Spirocheta pallida, i. 
123. 

Gomenol, i. 161. 
in cystitis, ii. 51. 

in tuberculosis of bladder, ii. 104. 
Gonococcal (or specific) urethritis. See un- 
der Urethritis. 

Gonococcal vulvo-vaginitis in children, ii. 
513. 

complications of, ii. 514. 
symptoms of, ii. 513. 
treatment of, ii. 514. 

Gonococcus, i. 125, ii. 348. 
discovery of, i. 5. 
in blood, i. 135. 
in urine, i. 112. 

Gonorrhea, bubo and, ii. 550. 
cystitis and, ii. 38. 
epididymitis and, ii. 604. 
in children, ii. 513. 

in the female, abortive treatment of, ii. 
500. 

acute urethritis from, treatment of, ii. 
500. 

bartholinitis and, ii. 500, 513. 
bladder in, ii. 508. 
chronic urethritis from, ii. 510. 
corporal endometritis and, ii. 512. 
cndoccrvicitis and, ii. 511. 
etiology of, ii. 501. 

examination and diagnosis of, ii. 505. 
oophoritis (ovaritis) from, ii. 508. 
ophthalmia and, ii. 513. 
ovary in, ii. 504. 


Gonorrhea in the female, pathology of, ii. 
503. 

peritonitis and, ii. 508. 
pregnancy and, ii. 508. 
rectal, ii. 508. 

salpingitis and, ii. 508, 512. 
statistics of, ii. 501. 
sterility and, ii. 509. 
symptoms of, ii. 505. 
systemic infections and, ii. 516. 
treatment of, ii. 509. 
tubes and, ii. 503. 
uterus in, ii. 503, 506, 511. 
vaccine therapy for, ii. 514. 
vulva and vagina in, ii. 512. 
leucocyte count in, i. 134. 
systemic infections from, ii. 516. 
tuberculosis of bladder and, ii. 90. 
vaccine therapy for, ii. 514. 

Gonorrheal cystitis and tuberculosis of blad- 
der, ii. 102. 

Gonorrheal pyelitis, i. 463. 

Gonosan, ii. 371. 

Gouley tunneled sound and guide, ii. 444. 

urethrotome, ii. 435. 

Gout, orchitis and, ii. 610. 

Goutte mililairCf ii. 357. 

Gram’s difl’crential stain, i. 127. 

Granular casts, i. 105. 

Groin, pain in, i. 302. 

GruenfeH’s polypus snare, i. 191. 

Guide ” in urethrotomy, ii. 440. 

Guinea pig inoculations, i. 376. 

Guiteras grooved cannula, ii. 457. 

operation for formation of new scrotum, ii. 
572. 

prostatectomy operation, ii. 2SS. 
prostatic douche tube, ii. 212. 
recto-vesical prostatectomy, ii. 292. 
teaching cystoseope, i. 208. 
urethroscope, i. 188. 

Guminata, precocious, ii. 687. Rt^e also Lues. 
Gunshot wound of bladder, ii. 20. 

Guyon’s curve in dilators, i. 183. 
instillating syringe, i. 174. 

Trailer, aberrant vas of, i. 59. 

Hands, care of, i. 157. 

Harris’s index, i. 407. 

Haste, avoidance of, in examinations, etc., i. 
295. 

Heintz’s method in estimation of uric acid, i. 
85. 

Heller’s test for albumin, i. 76. 
for hematin, i. 88. 
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Homatocolc, diagnosis of, ii. 584.' 
etiology of, ii. 583. 
pathology of, ii. 584. 
symptoms of, ii. 584. 
treatment of, 584. 

Hematocele of pelvis, bladder disturbance 
due to, ii. 119. 

Hematoidin in urinary sediment, i. 98. 

Hematuria, i. 277. 
cystitis and, ii. 41. 
detection of, i. 278. 
distension, cystoscopy and, i. 217. 
essential, i. 489. 
etiology of, i. 277. 
hypernephroma and, i. 487. 
kidney disease and, i. 3(19. 
kidney injuries and, i. 392, 394. 
localization of, i. 279. 
nephrolithiasis and, i. 507. 
salvarsan and, ii. 718. 
tumors of bladder and, ii. 04. 
urethritis and, ii. 354. 
wounds of bladder and, ii. 22. 

Hemin crystals, test for, i. 88. 

Hemoglobin, percentage of, i. 132. 

Hemoglobmuria, i. 277. 

Hemokonia, i. 132. 

Hemorrhage, checking operative, ii. 150. 

Hemorrhagic cystitis,* i. 224, ii. 41. 
tuberculosis and, ii. 99. 

Henle, ascending and descending loops of, i. 
37. 

Hermaphroditism, ii. 519. 

Heredity, in urinary diseases, i. 300. 
movable kidney and, i. 400. 

Hernia, atrophy of testis from, ii. 587. 
bladder disturbance due to, ii. 10!). 
hydrocele and ii. 583. 
tulierculosis of vesicles and, ii. 000. 
varicocele and, ii. 042. 

Hernia or fungus testis, ii. 033. 

Herpes progenitalis, ii. 534. 

Hiccough, prostatectomy and, ii. 305. 

Highmore, body of, i. 59. 

Hindoos and ancient urology, i. 1. 

Hippocrates, i. 1. 

Hippuric acid, i. 86. 

History of case, i. 297. 
age of patient, i. 298. 
character of menstruation, i. 303. 
of urination, i. 303. 
of urine, i. 303. 
civil state, i. 299. 
discharge, i. 302. 
family history, i. 300. 


History of case: occupation, i. 298, 
principal symptoms, i. 301. 
race, i. 299. 

History of patients, i. 140. 

Hodgkin's disease, bubo and, ii. 558. 

Holzien’s solution, i. 210. 

'Horend Langleberg bandage, ii. 612. 

Horny growths, penis and, ii. 528. 

Horseshoe kidney, i. 40, 384. 
diagnosis of, i. 385. 

llorwitz, Orville, extirpation of penis by, ii. 
532. 

Hospital and clinie, equipment for, i. 150. 

Hospital diet, i. 327. 

Hot Springs, Ark., ii. 707. 

Hyaline casta, i. 105. 

Hydatid cysts, bladder, enlarged, and, ii. 2. 
bladder disturbances dm* to, ii. 114. 
illustrative cases of, ii. 115. 

<>f kidney, i. 496. 
prostatic, ii. 181. 

Hydrocele, acute, ii. 576. 
treatment of, ii. 580. 

Andrews (Wyllis) operation for, ii, 582. 

bilocular, ii. 579. 

clironic, treatment of, ii. 580. 

Coley’s operation for, !i. 583. 
eomjdications of, ii, 579. 
congenital, ii. 578. 
ditrusp, ii. 579. 
eiieystc'd, ii. 578, 583. 
excision of, ii. 581. 
hernia and, ii. 583. 

incision of, ii. 581. ’ 

infantile, ii. 578. 

Jaboulet's operation for, ii. 581. 

Jacobson's table of, ii. 574. 
nicdiciil treatment and local applications 
for, ii. 580. 
imiltilocular, ii. 579. 
pathological anatomy of, ii. 576. 
periorchitis and, ii. 576. 
puncture and injc*ction method of opera- 
tion for, ii. 580. 
symptoms of, ii. 577. 
syphilis and, ii. 576. 
translucency test for, ii. 577. 
treatment of, ii. 579. 
tuberculosis and, ii. 578. 
varieties of, ii. 574. 

Volkman's operation for, ii. 581. 

Hydronephrosis, acquired, i. 662. 
clinical character of, i. 565. 
complications of, i. 566. 
congenital, i. 560. 
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Hydronephrosis, course of, i. 5GG. 
cysts and, i. 5G7. 
diagnosis of^ i. 5GG. 
etiology of, i. 5G0. 
hematuria in, i. 5G5. 
kentrotoiiiy in, i. 5G0. 

'movable kidney and, i. 413. 
nephrectomy in, i. 5G8. 
nephrotomy in, i. 5G8. 
pain in, i. 5G5. 
pathology of, i. 503. 
prognosis in, i. 507. 
pscudo-traumatie, i. 302. 
puncture contraindicated in, i. 508. 
pyelopli cation in, i. 509. 
resection of pelvis for, i. 5()!). 
suppurative conditions and, i. 500. 
symptoms of, i. 504, ii. 315. 
treatment of, i. 507. 
surgical, i. 508. 

ureteral eatliet<*rization in, i. 5(»8. 
urctero-pyeloneostomy in, i. 508. 

Hydrosalpinx, ii. 504. 

Hydrotherapy, i. 344. 

Hypernephroma, symptoms of, i. 487. 

Hypodermic needles, sterilization of, i. 100. 

Ilyjiodermic syringes, i. 144. 
sterilization of, i. 100. 

Hypodermoclysis, i. 347. 

Hypogastric arteries, i. 45. 

Hypospadias, balanie, ii. 314. 

Beck’s operation for, ii. 317. 
coitus and, ii. 315. 
diagnosis of, ii. 310. 

Duplay’s operation for, ii. 318. 

etiology of, ii. 314. 

operative treatment of, ii. 310. 

penile, ii. 315. 

jMjrineal, ii. 315. 

prognosis in, ii. 310. 

urethritis and, ii. 395. 

Hysterectomy, ureteral catheterizing before, 
i. 229. 

Hysterical anuria, i. 275. 

Ice bags, i. 340. 

Icthargon, ii. 379. 

Impotence, douche for, ii. 213. 
prostatitis ainU ii. 208. 
tuberculosis of vesicles and, ii. 005. 

Incontinence of urine, clinical features of i. 
209. 

diagnosis of, i. 209. 
exstrophy and, ii. 10. 
treatment of, i. 270. 
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Incontinence of urine, varieties and causes of, 
i. 207. 

India, frequency of calculus in, i. 499. 

Jndican in urine, i. 87. 

Indicanuria, i. 301. 
etiology of, i. 301. 
symptoms of, i. 302. 
treatment of, i. 302. 

Indol, i. 301. 

absorption of, i. 301. 

Infections and Iciicocytosis, i. 134. 

Infiltrates, urethral, ii. 410. 

Inflammatory Icucocytosis, i. 133. 

Infusion jars, i. 143. 

sterilization of, i. 100. 

Inguinal adenitis. Sec Bubo. 

Inguinal glands, ii. 554. 

Inguinal hernia of bladder, ii. 27. 
course, and complications of, ii. 28. 
diagnosis of, ii. 28. 
illustrative cases of, ii. 29. 
prognosis in, ii. 29. 

83^111 ptoms of, ii. 29. 
treatment of, ii. 29. 
vesical calculus and, ii. 87. 

Injection Bru, ii. 382. 

.Injections, i. 108. 

Jnositc in urine, i. 83. 

Instillations, i. 174. 

(luyon syringe for, i. 174. , 
into bladder, ii. 50. 

Ultziiiaiin’s instrument for, i. 174. 
Instruments, general care of, i. 158. 
recommended, i, 139. 
technique of using, i. 103. 
used in operations on kidnej’', i. 571. 
Instruments and apparatus, sterilization of, 
i. 153. 

Internal pudic artery, i. 31. 

Interstitial cystitis, ii. 41. 

Intertrigo, scrotal, ii. 504. 

Intestinal fistulas of umbilicus, ii. 18. 
Intravenous injection, i. 348. 
lodids in lues, ii. 714. 

in nephritis, i. 430. 
lodin compress, buboes and, ii. 559. 
lodin test for bile, i. 88. 

Irish moss as a lubricant, i. 101. 

Irrigating Kollmann dilators, i. 173. 
Irrigations, i. 109. 

by hydrostatic pressure without a cathe- 
' ter, i. 170. 

Janet method for, i. 171. 

I of urethra, ii. 383. 

I rectal, i. 341. 
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Irrigations, with dilators, i. 173. 

with piston syringe and catheter, i. 170. 

Irrigator jars, sterilization of, i. ICQ. 

Irritable testis, ii. (534. 

Ischio-cavernosus iniiseles, i. 28. 

Ischuria, i. 249. 

Israel’s operation for uronephrosis, i. 618. 

Italians, liability to calculus of, i. 409. 
urinary diseases of, i. 300. 

Jaboulet’s operation for hydrocele, ii. .581. 

Jacobson’s classification of hydrocele, ii. 574. 

Janet irrigations, i. 171, ii. 49, 211, 383. 

Jewish race, urinary diseases of, i. 300. 

Kidney, abnormalities of, i. 40. 
abscess of, i. 473. 
etiology, i. 474. 
exainiiiation in, i. 476. 
pathology of, i. 475. 
symptoms of, i. 476. 
treatment of, i. 476. 
anatomy of, i. 33. 
angles and triangles of, i. 571. 
annular, i. 385. 
anomalies of, i. 383. 
in mobility, i. 384. 
in number, i. 385. 
in position, i. 38.3. 
in shape, i. 384. 
vascular, i. 388. 
attachment of, i. 403. 
ballottemcnt of, i. 371. 
blood supply of, i. 39. 
clironic suppurative diseases of, i. 453. 
compensatory hypertrophy of, i. 391. 
cysts of, agglomerate form of, i. 494. 
hydatid form of, i. 496. 
large serous, i. 492. 
ovarian cysts and, i. 493. 
diagnosis of, i. 370. 
disease of, cystoscopy and, i. 373. 
nature of, i. 375. 
radiography in, i. 375. 
ureteral catheterization and, i. 373. 
efficiency tests of, i. 7. 
examination of, i. .309, .369 et seq. 
inspection and palpation in, i. .371. 
percussion in, i. .372. 
fascia of, i. 36. 
functional capacity of, i. 377. 
estimating of, i. 377. 

comparative flow of urine through the 
ureteral catheters in, i. 378. 
cryoscopy test in, i. 379. 


Kidney, functional capacity of, estimating of, 
exploratory incision in, i. 382. 
methylene blue test in, i. 380. 
phlorid/in test in, i. 381. 
hematuria and, i. 280. 
horseshoe, i. 384. 
injuries of, i. 390. 

complications of, i. .394. 
detachment of kidney in, i. 392. 

diagnosis of, i. .394. 
fistulec following, i. 400, 
fracture of ribs and, i. 392. 
illustrative cases of, i. 396. 
incised, punctured and gunshot wounds 
as, i. 309. 

operative results in, i. .396. 
physical signs of, i. 393. 
prognosis in, i. 395. 

pseudo-traumatic hydronephrosis after, f, 
392. 

regeneration after, i. .390. 
shock after, i. .393. 
subparietal, i. 301. 
symptoms of, i. .391. 
local, i. 393. 
urinary, i. 392. 
treatment of, i. 396. 

instruments used in operating on, i. 571. 
lolnihition of, i. 384. 
location of, i. 19. 
niovable. i, 403. 
abdominal supports in, i. 415. 
body index and, i. 406. 
complications of, i. 414. 
decapsulation for, i. 412. 
diagnosis of, i. 413. 

Dietl’s crisis in, i. 410. 
enteroptosis and, i. 405. 
etiology of, i. 404. 
exercise for, i. 417. 

Harris’s index in, i. 407. 
heredity in, i. 406. 
nephrectomy in, i. 417. 
nephrolithiasis and, i. 512. 
physical examination for, i. 412. 
prognosis in, i. 41.5. 
symptoms of, i. 410. 
gastro-intestinal, i. 411. 
nervous, i. 411. 
pain in, i. 410. 
traumatism and, i. 406. 
treatment of, i. 415. 
tuberculosis of kidney and, i. 543. 
tumor and, i. 414. 
urination in, i. 411. 
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Kidney, movable, Weir-Mitchell cure in, i. 
416. 

operative’ surgery of, i. 57.0. 
body holder for, i. 676. 
explorations in, i. 582. 
incisions in, i. 572. 
operations in, i. 584. 

delivery of kidney, i. 570. 
nephrectomy, i. 001. 

anterior or transperitoneal, i. G14. 
by moreelleinent, i. (ilO. 
by transverse incision, i. 013. 
partial, i. 010. 
secondary, i. 601. 
subcapsular, i. 001. 
nephropexy, i. 584. 
nephrostomy, i. 508. 
renal decapsulation, i. 500. 
position of patient in, i. 575. 
techni(iue of, i. 577. 
pelvis of, i. 36. 
regeneration of, i. 390. 
relations of, i. 34. 
sear formation in, i. 300. 
single and nonfuiictionaling, i. 374. 
stone in, i, 409. See also Nephrolithiasis, 
structure of, i. 37. 

suppurative diseases of, tuberculosis and, i. 
520. 

tuberculosis of, aspiration in, i. 548. 
calculus and, i. 541. 
capsule in, treatment of, i. 540. 
caseating form of, i. 528. 
climate and, i. 555. 

complications after operation for, i. 551. 
conclusions on, i. 558. 
cutaneous and ophthalmo-reactioii tests 
in, i. 503. , 

cystic kidney and, i. 544. 
cystoscopy and, i. 530. 
diagnosis of, i. 530. 
differential diagnosis of, i. 541. 
drugs in, i. 553. 
etiology of, i. 520. 
fever in, i. 530. 

guinea-pig inoculations in, i. 538. 
hematuria in, i. 530. 
historical data on, i. 525. 
illustrative oases of, i. 555. 
lesions associated uith, i. 533. 
method of life in, i. 553. 
miliary form of, i. 527. 
nephritis, hemorrhagic, and, i. 543. 
nonfunctionating or derelict kidneys and, 
i. 662. 
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Kidney,* tuberculosis of, pathology of, i. 527. 
perinephritic abscess and, i. 550. 
polyuria in, i. 530. 
primary form of, i. 527. 
pyuria in, i. 530. 
reno-rcnal reflex in, i. 535. 
secondary suppurative processes in, i. 527. 
smegma bacillus and, i. 538. 
symptoms of, i. 533. 
general, i. 536. 
objective, i. 530. 
pain in, i. 535. 
subjective, i. 534. 
tenderness in, i. 537. 
tenesmus in, i. 535. 
treatment of, i. 544. 
history of, i. 545. 
medical, i. 552, 
operative, i. 540. 

nejdiroetomy statistics in, i. 559. 
peritonitis following, i. 551. 
results of, i. 551. 
tubercle bacillus in, i. 538. 
tuberculin test in, i. 539. 
tumor in, i. 530. 
tumor of kidney and, i. 542. 
ureter in, removal of, i. 548. 
ureteral catbetcrization in, i. 540. 
ureteral occlusion following, i. 530. 
urination in, frequency of, i. 535. 
urine in, i. 537. 

tubes and blood vessels of, i. 38. 
tumors of, i. 480. 
abscess and, i, 488. 
benign, i. 480. 
adenoma, i. 481. 
angioma, i. 481. 
fibroma, 1. 481. 
lipoma, i. 481. 
myxoma, i. 481. 
bladder -turn or and, i. 488. 
calculus and, i. 488. 
hematuria and, i. 280. 
hydronephrosis and, i. 488. 
liver-tumor and, i. 488. 
malignant, i. 481. 
diagnosis of, i. 487. 
ctinlog;^^ of, i. 481. 
pathology of, i. 482. 
adenoma, i. 482. 
carcinoma, i. 482. 
hypernepliroma, i. 484. 
rhabdomyoma, i. 484. 
sarcoma, i. 483. 
prognosis of, i. 489. 
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Kidney, tumors of, malignant, sjTnptoms of, 
i. 480. 

treatment of, i. 489. 
mctastases from, i. 490. 
nephrolithiasis and, i. .512. 
pyonephrosis and, i. 488. 
splenic tumors and, i. 489. 
tuberculosis of kidney and, i. 488, .542. 
tumors of pelvis of, i. 491. 

Kidney pad, i. 4.32. 

Kollmann’s dilators, i. 183, 184, ii. 420. 

Laboratory, i. 148. 

Labyrinth (in kidney), i. 37. 

Lactate of strontium, nepliritis and, i. 429. 
Lactose in urine, i. 83. 

Lafayette mixture, ii. 372. 

Largin, ii. 379. 

Larynx, lues and, ii. 69.5. 

Laurent penumbra polarizing saccharometor, 
i. 80. 

Laxatives, i. 336. 

Leiter, i. 3. 

L<*pra bacillus, i. 113. 

Leucin and tyrosin in urinary sediment, i. 97. 
Leucin in urine, i. 89. 

Leucocytes, varieties of, i. 133. 

Leucocytosis, i. 133. 

and infections, i. 134. 

Leucorrhea, i. 131. 

^ gonorrhea in female and, ii. 505. 

Levator ani muscle, i. 20. 

Levulose in urine, i. 83. 

Lichen’s test for acetone, i. 87. 

Ligaments of i)elvic floor, i. 19. 

of bladder, i. 48. 

Lipoma of kidney, i. 481. 

of spermatic cord, ii. 638. 

Lipuria, i. 98. 

Lister’s “ antiseptic method,” i. 6. 

Lithia waU^rs for urological cases, i, 340. 
Litholapaxy, ii. 135. 

Lithotomy, perineal, ii. 167. 
suprapubic, ii. 150. 
vesical calculus and, ii. 93. 

Lithotrite, Thompson’s, ii. 134. 

Lithotrity and litholapaxy M’ithout the cys- 
toscope, ii. 133. 

Littlejohn serum for lues, ii. 710. 

Littr^, glands of, i. 56, 196, ii. .356. 

periurethritis and, ii. 477. 

Lobulated kidney, i. 40, 384. 

Local anesthesia, i. 352. 

Locomotor ataxia, ii. 699. 

Lohnstein’s saccharometer, i. 82 . 


Tjoin, pain in, i. 301. 

Lubricants, ii. 392. 
author’s formula for, i. 162. 
for catheters, i. 263. 
sterilization of, i. 161. 

Lubrichondrin, i. 185. 

Lues, ii. 075. Sec also Syphilis, 
acneiform lesions in, ii. 083. 

Aix la Chapelle and, ii. 707. 
alopecia in, ii. 688. 
annular syphilids in, ii. 68L 
ataxic paraplegia of, ii. 699. 

Bacelli’s solution for, ii. 710. 
baths in, ii. 707. 
bubo and, ii. 679. 
cerebral gumma of, ii. 696. 
condylomata in, ii. 080. 
contagion in, ii. 720, 721. 
corona veneris in, ii. 682, 710. 
cure of, ii. 720. 

cutaneous tertiary lesions of, ii. 690. 
definition of, ii. 675. 
dementia paralytica and, ii. 700. 
description of, ii. 076, 
ecthymatoiis eruption in, ii. 685. 

Kichler’s method for, ii. 708. 
epididymis and, ii. 694. 
epilepsy of, ii..097. 

Krb’s spinal paralysis and, ii. 699. 
exposure, incubation and first stage of, ii. 
676. 

eye in, ii. 088. 
fumigations in, ii. 710. 
genito-urinary system in, ii. 693. 
grand and petit mal of, ii. 097. 
gummaia in, ii. 692. 
of cord, ii. 699. 
of testes, ii. 094. 
precocious, ii. 687. 
headaches due to, ii. 695. 
hemiplegias of, ii. 696. 
hereditary, ii. 714. 
history of, ii. 675. 

Hot Springs, Arkansas, regime for, ii. 707. 

hygiene and, ii. 721. 

impetiginous lesions of, ii. G85. 

injections for, ii. 708. 

insontium, ii. 677. 

inunctions in, ii. 706, 708. 

keloids in, ii..692. 

Keyos’s treatment of, ii. 704. 
larynx and, ii. 695. 
lenticular lesions of, ii. 682. 

Littlejohn scrum for, ii. 710. 
locomotor ataxia and, ii. 609. 
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I/lieSy lungs and, ii. 695. 
macular syphilids in, ii. 680. 
mercurial injections into the veins for, ii. 

710. 

mercury in, ii. 704, 720. 
mixed treatment for, ii. 709. 
mouth and teeth in,* ii. 722. 
mouth and throat in, ii. G87. 
mucous patches in, ii. 688. 

on genitals, ii. 689. 
nail alTections in, ii. 688. 
nervous system and, ii. 69.'5. 
neuralgia, and, ii. 700. 
neuritis and, ii. 700. 

Noguchi’s skin test for, ii. 72.3. 

of spermatic cord, ii. 641. 

onychia in, ii. 688. 

osteoperiostitis in, ii. 603. 

palate and, ii. 694. 

palmar syphilids in, ii. 710. 

papular lesions of, ii. 681. 

papulo-s(piamous lesions of, ii. 682. 

paralysis (Erb’s spinal) in, ii. 600. 

paraplegia due to meningo-inyelitis of, ii. 

608. 

paresis and, ii. 700. 
paresthesia in, ii. 608. 
periostitis in, ii. 603. 
pigmentary lesions of, ii. 687. 
posterior spinal sclerosis and, ii. 600. 
prevention of, ii. 722, 723. 
prognosis in, ii. 680. 
psoriasis vulgaris and, ii. 082. 
psoriatic lesions of, ii. 682. 
pustular s,yphilids in, ii. 683. 
respiratory tract and U;rtiary, ii. 694. 
rupia in, ii. 686, (>01. 
saddle-nose from, ii. 604. 
salivation in, ii. 705. 
sareoeele in, ii. 604. 
secondary, ii. 679. 
serpiginous syphilids in, ii. 602. 
sexual intercourse and, ii. 721. 
skin discolorations in, ii. 602. 
special manifestations of, ii. 687. 
tabe.s and, ii. 600. 
tertiary, ii. 689. 
testes in, ii. 603. 
thenual springs and, ii. 707. 
third period of quiescence in, ii. 680. 
treatment of, ii. 701. 
alopecia in, ii. 711. 
angina in, ii. 711. 
arsenical preparations in, ii. 715. 
atoxyl in, ii. 715. 


Elies, treatment of, constitutional, ii. 703. 
diet list in, ii. 722. 
information for patients in, ii. 720. 
initial lesion in, ii. 701. 
mode of life in, ii. 722. 
moist papules in, ii. 711. 
mucous patches in mouth in, ii. 711. 
salivation in, ii. 712. 

salvarsan (“606”) in. S«*c Salvar- 
san. 

serum, ii. 710. 

treatment of s<'condary, ii. 704. 

‘ treatment of special secondary manifesta- 
tions, ii. 710. 

treatment of tertiary, ii. 712. 
bone syphilis and, ii. 715. 
dactylitis and, ii. 713. 
enesol in, ii. 715. 
epididymitis and, ii. 713. 
iodids in, ii. 714. 
iodism in, ii. 714. 
nervous b^sions in, ii. 713. 
orchitis and, ii. 713. 
pharyngitis and, ii. 713, 
rhinitis and, ii. 713. 
tubercular syphilids and, ii. 600. 

Turkish baths and, ii. 721. 
unfavorable eases of, ii. 720. 
variolaforin erujdion in, ii. 685. 

“ Luetic phthisis,” ii. 605. 

Taikomsky’s case of hermaphroditism, ii. 519. 
J.upus of penis, ii. 524. ' 

Lunch in diet of urological eases, i. 327. 

Lymph scrotum, ii. 568. 
l.ymphad<Mioma of testis, ii. 6.32. 
Lymphangitis, penis and, ii. 525. 

Lymphatic and suppurative alFections of 
penis, ii. 525. 

Lymphocytes, i. 133. 

J^yinphocytosis, i. 133. 

^lacular syphilids, ii. 680. 

^IcdilTs suprapubic prostatectomy, ii. 291.. 
Magnesium Jluid, i. 01. 

^faisoimeuve, i. 3. 

urethrotome of, ii. 437. 

^lalaria, nephrolithiasis and, i. 512. 
orchitis and, ii. 610. 
pyelo-nepliritis and, i. 450. 

Malecot’s catheter, i. 167. 

Malpighi, .pyramids of, i. 37. 

Malpighian corpuscle, i. 38. 

Mandrills, i. 166, ii. 4. 

Marriage, gonorrhea and, ii. 401. 

^klartin’s o^icration for sterility, ii. 615. 
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Massage, of seminal vesicles, ii. 663. 

Massage vibrator, i. 146. 

Mauriac, diffused chancre of, ii. 345. 

MaydFs operation for exstrophy, ii. 11. 

operation for transplantation of ureters 
with intestine, ii. 133. 

Measles, prostatic abscess and, *i. 202. 

Meat in diet of urological cases, i. 325. 

Meatotomy, ii. 433. 
urethritis and, ii. 393. 

Meatus, i. 68. 

anomalies of, ii. 300. 
chancre of, ii. 702. 
congenital stricture of, ii. 310. 

Mediaeval urology, i. 2. 

Melancholia, retained testicle and, ii. 500. 

Melanin in urine, i. SO. 

Aleningitis, uremia and, i. 448, 450. 

JMenstruation, gonococcal infection during, ii. 
363. 

Mercuric oxyeyanid, i. 153. 

Mercurol, ii. 380. 

Mercury, preparations of, ii. 704. 

Mcsure of Venice, i. 2, 

^letabolism, diseases of, i. 358. 

^Icteorism, kidney injuries and, i. 304. 

Methylene blue test in examination of kidney 
function, i. 380. 

Metritis and endometritis, bladder disturb- 
ances due to, ii. 116. 

Micrococcus urea?, i. 113. 
discovery of, i. 5. 

Micturition, calculus and, i. 241. 
catheterization and, ii. 6. 
causes affecting, table of, i. 215. 
character of, i. 303. 
diet and, i. 246. 

dilatation of sigmoid and, i. 245. 
disease outside urinary tract and, i. 244. 
disturbances of, i. 239. 

changes in urinary stream, i. 253. 
dysuria, i. 240. 
frciiueney of urination, i. 230. 
etiology of, i. 240. 
treatment of, i. 248. 
incontinence of urine, i. 267. 
painful micturition, i. 252. 
retention of urine, i. 255. 
frecpient, tuberculosis of kidney and, i. 535. 
impediments to, i. 241. 
inducing, at examination, i. 313. 
paretic cystitis and, ii. 40. 
periurethral abscess and, i. 242. 
posture and, ii. 30. 
precipitate, in cystitis, ii. 39. 


Micturition, prostatic hypertrophy and, i. 

243. 

prostatitis and, i. 242. 
salpingitis and, i. 245. 
seminal vesiculitis and, i. 244. 
stone and, ii. 40. 
strictures and, i. 243. 
tuberculous cystitis and, ii. 40. 
tumors of bladder and, ii. 66. 

pelvis and, i. 245. 
urethritis and, i. 242. 
uterine displacements and, i. 244. 
vesical tuberculosis and, i. 241. 
vesical tumor and, i. 241. 

Mignon or cold lamp. i. 3, 189, 204. 

Migraine, uremia and, i. 444. 

Milk diet in nephritis, i. 433. 

Milk leg, ii. 467. 

Mineral waters in cystitis, ii. 48. 
in urological cases, i. 338. 

Mixed Icucocytosis, i. 133. 

^llodern urology, i. 3. 

^Slolds, i. 115. 

Morgagni, cryids of, ii. 350. 

Movable kidney, i. 403. See also Kidney, 
operation for, i. 584. 

^fucin, in urine, i. 79. 
test for, i. 282. 

^lucous cystic tumors of penis, ii. 527. 

Mucous patches, ii. 688. 
preputial, ii. 537. 

Mucus in urine, i. 79, 282. 

Mumps and orchitis, ii. 609. 

Myocarditis, gonococcal, ii. 516. 

Myoma of testis and epididymis, ii. 633. 

Myxoma of kidney, i. 481. 

of testis and epididymis, ii. 633. 

\e<*dles, j. 143. 

Needling the kidney, in neplirolithlasis, 1. 

516. 

Ncisser’s gonococcus, ii. 348. 
discovery of, i. 5. 

Nephralgia, m^phrolithiasis and, i. 512. 

Nephrectomy, i. 601. 
accidents in, i. 6(15. 
after-treatment of, i. 550. 

Albarran’s method in, i. 609. 
anterior or truns|H?ritoneal, i. 614. 
anuria after, i. 606. 
closing the wound in, i. 612. 
complications after, i. 606. 
danger of, i. 604. 
first, by Paeslee, i. 4. 
hemorrhage after, i. 604. 
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Nephrectomy, hemorrhage from an accessory 
artery in, i. 605. 
from vena cava in, i. 606. 
in hydroneplirosis, i. 568. 
in movable kidney, i. 417. 
in nephrolithiasis, i. 517. 
in tuberculosis of kidney, i. .546, .547. 
indications for, i. 377. 
infection of wound after, i. 007. 
morcellement, i. 010. 
peritoneum in, wounding of, i. 605. 
pleura in, opening of, i. 605. 
secondary, i, 608. 
shock after, i. 607. 

statistics of, in renal tuberculosis, i. 559. 
subcapsular, i. 608. 
suppurating sinuses after, i. 607. 
transperitoneal or anterior, i. 614. 
transverse incision in, i. 613. 
ureter in, treatment of, i. 005. 

Nephritis, acute, i. 410. 

acute-transient form of, i. 420. 
cold and, i. 419, 420. 
diagnosis of, i. 422. 
etiology of, i. 419. 
hyperacute form of, i. 420. 
pathology of, i. 419. 
scarlatinous form of, i. 421. 
subacute form of, i. 420. 
suppurative, form of, i. 478. 
sj’inptoms of, i. 420. 
treatment of, i. 428. 
d frigore, i. 420. 
alcohol in, i. 434. 
aspiration for dropsy of, i. 437. 
decapsulation for, i. 412. 
benzoate of soda in, i. 429. 
chlor id-free diet in, i. 433. 
chronic, i. 422. 

’treatment of, i. 429. 

chronic interstitial, cardiac stage of, i. 427. 
compensation stage of, i. 427. 
diabetes and, i. 426. 
diagnosis of, i. 427. 
etiology of, i. 425. 
pathology, i. 420. 
prognosis in, i. 428. 
symptoms of, i. 427. 
uremic stage of, i. 427. 
chronic parenchymatous, course of, i. 424. 
diagnosis of, i. 425. 
etiology and pathogenesis of, i. 422. 
pathology of, i. 423. 
symptoms of, i. 424. 
cysts due to interstitial, i. 492. 
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Nephritis, decapsulation of kidney for, i. 430. 
diffuse, i. 425. 
edema in, i. 436. 
fluid diet in, i. 434. 
hematuria and, i. 280. 

hemorrhagic, tubc»rculosis of kidney and, i. 
543. 

hygiene in, i. 435, 
iodids and, i. 430. . 
kidney pad for, i. 432. 
lactate of strontium for, i. 429. 
milk diet in, i. 433. 
nonsuppurative, i. 418. 
organotherapy in, i. 430. 
traumatic, i. 394. 
treatment of, i. 428. 
general, i. 431. 
symptomatic, i. 436. 

Nephrolithiasis, anuria and, i. 522. 
appendicitis and, i. 513. 
diagnosis of, i. 504. 
diet in, i. 513. 

differential diagnosis of, i. 511. 
etiology of, i. 499, 
examination in, i. 507. 
exploratory nephrotomy in, i. 511. 
gall-stone and, i. 513. 
hematuria in, i. 507. 
malaria and, i. 512. 
mortality after operation in, i. 521. 
nephralgia and, i. 512. 
nephrectomy for, i. 517. 
nephrostomy and, i. 517. 
occurrence of, i. 501. 
operative treatment of, i. 514. 
pain in, i. 504. 
pathology of, i. 502. 
pyelotomy for, i. 515. 
j)ynria in, i. 507. 
radiography and, i. 509. 
rellex pains of, i. 50(i. 
reno-remil reflex in, i. 506. 
septic and asejdic, i. 509. 
symptoms of, i. 504. 

temperature and pulse after operation for, 
i. 519. 

treatment of, i. 513. 
tul)erculous kidney and, i. 511. 
urine after operation for, i. 520. 
urine in, i. 508. 
varieties of, i. 500. 

Nephro|)exy, i. 584. 

after-treatment of, i. 589. 
in hydronephrosis, i. 569, 617. 
Nephrostomy, i. 598. 
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Nephrostomy, drainage after, i. 600. 
in nephrolithiasis, i. 617. 
in tuberculosis of kidney, i. 546. 
in tumors of bladder, ii. 76. 

. Nephrotomy; i. 590. ^ ‘ . 

complications of, i. 505. 
drainage after^ i. 507. 
hemorrhage in, i. 595. 
in hydronephrosis, i. 568. 
in nephrolithiasis, i. 516. 
in tuberculosis of kidney, i. 546. 
sinuses after, i. 597. 

Nephro-uretercctomy, i. 665. 

Nervous lesions of lues, treatment of, ii. 713. 

“ Ner\^ous polyuria,” i. 272. 

Neuralgia of testicle, ii. 634. 

Neuralgic herpes, preputial, ii. 535. 

Neurasthenia, prostatitis and, ii. 203, 208. 
retained testis and, ii. 5S0. 

Nitric acid test for albumin, i. 76. 

Nitrous oxid, in anesthesia in urological cases, 
i. 351. 

Nitze, i. 3, 5. 
cystoscope of, i. 201. 
operating cystoscope of, ii. 143. 

Nitze-Albarran cystoscope, i. 203. 

Noguchi’s skin test for lues, ii. 723. 

Nocturnal pollutions, prostatitis and, ii. 208. 

Nonspecific urethritis, i. 121. 

Nubecula, i. 73. 

Nucleo-albumin in urine, i« 76. 

Nutrition, i. 304. 

Nylandcr’s test for sugar, i. 80. 

Oberlilnder, dilators of, i. 182, ii. 426. 
on urethritis, ii. 356. 

Occupation of patients in diagnosis of cases, 
i. 298. 

Odor in diagnosis of cases, i. 305. 

Office, arrangement of, i. 137. 
arrangement of author’s, i. 144. 
management of, i. 148. 

Oliguria, i. 276. 

kidney injury and, i. 393. 

Omentum, bladder disturbances and, ii. 125. 
illustrative cases of, ii. 126. 

.Onychia, luetic, ii. 688. 

Oophoritis, gonorrhea and, ii. 508. 

Operating table, i. 575. 

Ophthalmia, gonorrhea and, ii. 513. 

Opium poisoning, uremic coma and, i. 448, 
450. 

Orchidectomy, ii. 636. 

Orchitis, acute, complications of, ii. 609. 
scarlet fever and, ii. 610. 


Orchitis, acute, etiology of, ii. 604. 
luetic (syphilitic), diagnosis of, ii. 626. 
etiology and frequency of, ii. 625. 
pathology of, ii. 625. 
symptoms and course of, ii. 626. 
treatment of, ii. 627, 713. 
malaria and, ii. 610. 

Paquelin cautery in, ii. 613. 
pathology of, ii. 605. 
rheumatism and, ii. 610. 
smallpox and, ii. 609. 
symptoms of, ii. 605. 
typhoid and, ii. 609. 

Organotherapy In nephritis, i. 430. 

Osteoma of testis and epididymis, ii. 633. 
Otis, i. 3. 

urethrometer of, ii. 419. 
urethrotome of, ii. 435. 

Outside visits, equipment for, i. 140. 

Ovari.an eysts, kidney cysts and, i. 4!).3. 
Ovarian tumors, bladder disturbances and, ii. 
113. 

Ovaritis, gonorrhea and, ii. 508. 

Oxalate, calcium crystals, i. 90. 

Oxaluria, diet in, i. 364. 
etiology of, i. 303. 
treatment of, i. 303. 

Paeslee, first nephrectomy by, i. 4. 

Pain, diagnosis from, i. 301. 

kidney trouble and, i. 309. 

Painful micturition, i. 252. 

Pampiniform plexus, i. 60, ii. 041. 

Paquelin cautery, orchitis and the, ii. 613. 
Paracelsus, i. 2. 

Paracentesis, i. 203. 

Parafrenitis, ii. 478. 

Paraphimosis, ii. 543. 

treatment of, ii. 551. 

Paravesical fossa, i. 48. 

Par5, Ambrose, i. 2. 

Paresis, general, U- 700. 

Parotitis and orchitis, ii. 009. 

Pasteur and Micrococcus ureas i« 5. 

Patients, examination of, i. 308. 

Pawlik, ureteral catheterization by, i. 4. 
Pearl bodies in prostate, ii. 180. 

Pectiniform septum in penis, i. 08. 
Pediculosis, ii. 565. 

Pelvic cellulitis in male, ii. 108. 

Pelvic fascia, i. 22. 

Pelvic inflammations and adhesions, ii. 116. 
Pelvis, i. 19. 
blood vessels of, i. 25. 
fracture of, bladder rupture and, 11, 24. 
Pelvis of kidney, i. 36. 
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Pelvis of kidney, tumors of, i. 491. 

Penis, i. 07. 

abnormalities of, ii. 618. 

abscess of, ii. 526. 

adenoma of, ii. 528. 

amputation of, ii. 531. 

blood vessels of, i. 69. 

cellular inflammation of, ii. 626. 

congenital blind pouches of, ii. 520. 

corona of, i. 68. 

cutaneous affections of, ii. 523. 

deformed, ii. 518. 

hermaphroditism and, ii. 519. 

Boudarelf’s case, ii. 519. 

Lukomsky’s case, ii. 519. 
dislocation of, ii. 523. 
eczema of, ii. 523. 
elephantiasis of, ii. 528. 
epithelioma of, ii. 529. 
extirpation of, ii. 532. 
fracture of, ii. 522. 
gangrene of, ii. 526. 
horny growths of, ii. 528. 
lupus of, ii. 524. 
lymphangitis of, ii. 525. 
lymphatic and suppurative affections of, ii. 
525. 

lymphatics of, i. 69. 
nerves of, i. 69. 
roots of, i. 67. 
sarcoma of, il. 534. 
scabies of, ii. .524. 
scirrhous cancers of, ii. 529. 
strangulation of, ii. 521. 
structure of, i. 69. 
tuberculosis of, ii. 525. 
tumors of, ii. 527, 529. 
wounds of, ii. 521. 

Penitis, ii. 352, 526. 

Peptonized milk, i. 329. 

Pericystitis, ii. 38, 42. 

Perineal and vaginal hernias of the bladder, 
ii. 31. 

Perineal body, i. 26. 

Perineal cystotomy, ii. 166. 
after-treatment of, ii. 108. 

Perineal lithotomy, ii. 167. 

Perineorrhaphy in male, ii. 488. 

Perinephritic abscess, calculus and, i. 472. 
course of, i. 471. 
diagnosis for source of, i. 409. 
diagnosis of, i. 408. 
etiology of, i. 466. 
examination in, i. 468. 
nephrolithiasis and, U 622. 
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Perinephritic abscess, psoas abscess and, i. 472. 
symptoms of, i. 408. 
treatment of, i. 472. 
tuberculosis of kidney and, i. 550. 

Perineum, anatomy of, i. 25. 
female, i. 32. 
pain in, i. 302. 

Periorchitis, ii. 576. 

Perirenal tissue, i. 36. 

IVri renal tumors, i. 491. 

Peritoneum, i. 23, 

Peritonitis, gonorrhea in female and, ii. 608. 
kidney injuries and, i. 394. 
leucocyte count in, i. 134. 

Periurethral abscess, in female, ii. 503. 
micturition and, i. 242. 
stricture and, ii. 41(>. 
urethrectomy for, ii. 408. 

Periurethritis, chronic, ii. 470, 479. 
etiology of, ii. 474. 
extension of, ii. 475. 
extravasation of urine in, ii. 477. 
illustrative case of, ii. 478. 

Littr6*s glands and, ii. 477. 
membranous, ii. 480. 
multiple abscesses in, ii. 478. 
obstruction and, ii. 475. 
parafrenitis and, ii. 478. 
pathology of, ii. 476. 
slow leakage of urine and, ii. 479. 
symptoms of, ii. 477. 
treatment of, ii. 479. 

Porivcsiculitis, ii. 654. 

Permanganate irrigation, ii. 380. 

Perspiration, urine compared with, i. 437. 

Petit’s triangle, i. 577. 

Pezzer’s catheter, i. 107. 

Phagedenic chancre, ii. 536. 

Phagedenic ulceration in lues, ii. 702. 

Phagocytosis, i. 134. 

Phantom bladder, i. 227. 

Pharyngitis, luetic, treatment of, ii. 713. 

Phenol, i. 87. 

Phenyl-hydrazin test for sugar, i. 81. 

Phimosis, ii. 543. 
diabetic, ii. 540. 

Phloridzin test for functional capacity of kid- 
ney, i. 7, 381. 

Phosphates in urinary sediment, i. 97. 
in urine, i. 282. 

Phosphatic diathesis, vesical calculus and, ii. 
83. 

Phosphaturia, i. 367. 
calculi and, i. 367. 
diet in, i, 368. 
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Pliospliaturia, treatment and, i. 368. 

Phthisis, luetic, ii. (>9i>. 

Physiological leucocytosis, i. 133. 

Piston syringes, sterilization of, i. 130. 

Pitard, Jean, i. 2. 

Plaster, surgical, i. 143. 

Pneumaturia, i. 280. 

Poggi operation in uretero-uret-erostoiny, i. 

058. 

Pollakiuria, i. 230. 

Polyorchism, ii. 580. 

Polypus snare, i. 191. 

Polyuria, i. 271. 
etiology of, i. 240, 271. 
kidney injury and, i. 303. 

Posthemorrhagic leucocytosis, i. 133. 

Posthitis, ii. 538. 

Posture, in diagnosis of urological cases, i. 

305. 

Potassium ferrocyanid test for alhiiniin, i. 77. 

Potassium salts, uremia and, i. 440. 

Potash and niter mixture, ii. 370. 

Poultices, anodyne, ii. Oil. 
ice bags and, in bubo, ii. 500. 

Pregnancy, gonorrhea, ami, ii. 508. 
movable kidney and, i. 405. 

Prepuc«s i. 08. 

acuniinatje in, ii. 537. 
balanitis of, ii. 538. 
chancroid of, ii. 535. 
circumcision of, ii. 547. 
gonorrhea and, ii. 534. 
herpes of, ii. 534. 
mucous patches on, ii. 537. 
paraphimosis of, ii. 543. 
phimosis of, ii. 543. 
posthitis of, ii. 538. 

operative treatment in diseases of, ii. ,540. 

Preston, i. 3. 

Priapism, vesiculitis and, ii. 057. 

Procidentia uteri, hydronephrosis and, i. 503. 

Prolapse of ut<'rus, bladder disturbance due 
to, ii. 108. 

illustrative ca.so of, ii. 109. 

Prolapse of rectum, vesical ealeiihis and, ii. 87. 

Protospatliori, ^vork on urine by, i. 2. 

Prostate, abscess of, ii. 205. 
cold variety of, ii. 203, 
discharge of, ii. 203. 
etiology of, ii. 190. 
illustrative cases of, ii. 202. 
measles and, ii. 202. 
neurastlienia and, ii. 203. 
operations on, ii. 200. 
prognosis of, ii. 203. 


Prostate, abscess of, symptoms of, ii. 190. • 
treatment of, ii. 205. 
anatomy of, i. 03, ii. 173. 
uiiomnlies of, ii. 170. 
blood supply of, i. 07. 
calculus of, diagnosis of, ii. 187. 
radiograpliy in, ii. 188. 
varieties of, ii. 185. 
enlarged, cystoscopy and, i. 210. 
eniich*ation of, ii. 284. 
micturition and, ii. 40. 
examination of, ii. 173. 
bemaiuria and, i. 279. 
injuries of, etiology of, ii. 178. 
prognosis of, ii. 179. 
symptoms of, ii. 178. 
treatment of, ii. 179. 

instruments used in o|M‘rations upon, ii. 274. 
lympbaties of, i. 07. 

malignant growth of, diagnosis of, ii. 271. 
etiology of, ii. 208. 

Gibson’s operation for, ii. 300. 
illustrative eases of, ii. 272. 
pathological anatomy of, ii, 208. 
prognosis in, ii. 270. 
symptoms of, ii. 209. 
treatment of, ii. 277. 
massage of, i. 310, ii. 211. 
nerve's of, i, 07. 
o|M'rations on, ii. 274. 

preparation of patients for, ii. 295. 
relations of, i. 05. 
striieture of, i. 05. 

tuberculosis of, atrophy and, ii. 207. 
etiolog^^ of, ii. 220. 
examination and diagnosis of, ii. 223. 
pathological anatomy of, ii. 221. 
])rognosis in, ii. 225. 
symptoms of, ii. 223. 
treatment of, ii. 225. 
vesieies ami, i‘xaminii1 ion of, i. 314. 

Prostatectomy, after-treatm<‘nt ii. 300. 
Alexander operation in, ii. 288. 
choice of method in, ii. 293. 
chromic gut in, ii. 305. 
complications during and after, ii. 302. 
conclusions upon, ii. 301. 
epididymitis nml, ii. 303. 

Fulh'r’s operation in, ii. 291. 

Good fellow’s operation in, ii. 288. 
Ouiteras’s recto- vesical, ii. 292. 
hemorrhage in, ii. 302. 
history of, ii. 280. 

iiifrapuhic or perineal intraurethral, ii« 

288. 
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Prostatectomy, kidney and stomach stimula- 
tion after, ii. 301. 

Lilienthars two-stage operation in, ii. 305. 

McG ill’s operation in, ii. 291. 

pericystitis and, ii. 302. 

prostatotoniy and, ii. 155. 

results of, ii. 305. 

sexual function and, ii. 293. 

shock after, ii. 302. 

suprapubic, ii. 291, 293. 

technique of, ii. 290. 
tympanites after, ii. 304. 
urinary control after, ii. 293. 
vomiting and distension after, ii. 303. 
Watson and Cunningham operation in, ii. 
288. 

Young’s perineal, ii. 281. 

Zuckerkandl’s operation in, ii. 281. 
Prostatic age, ii. 235. 

Prostatic atrophy, calculi and, ii. 201. 
castration and, ii. 207. 
follicular prostatitis and, ii. 204. 
forms of, ii. 200. 

illustrative cases of, ii. 202 et seq, 
pathology of, ii. 201. 
symptoms of, ii, 202. 
treatment of, ii. 207. 
tuberculosis and, ii. 207. 

Prostatic calculus, course of, ii. 180. 
hour-glass form of, ii. 180. 
symptoms of, ii. 180. 

Prostatic cysts, congenital, ii. 181. 
diagnosis of, ii. 182. 
illustrative case of, ii, 183, 
retention and, ii. 181. 
symptoms of, ii. 181. 
treatment of, ii. 184. 
varieties of, ii. 181. 

Prostatic douche, ii. 212. 

Prostatic epithelia, i. 104. 

Prostatic hypertrophy, aspiration in, ii, 253. 
bladder changes due to, ii. 230. 
burning on urination in, ii. 236. 
calculus and, ii. 245. 
catheter life in, ii. 250. 
climate and, ii. 250. 
cystitis and, ii. 53. 
cystoscopy in, ii. 243. 
differentiation of, ii. 244. 

' diluents and diuretics in, ii. 248. 
dysuria in, ii. 237. 
encapsulated or adenomatous, ii. 230. 
etiology of, ii. 226. 

examination and diagnosis of, ii. 239. 
frequency of urination in, increased, ii. 235. 


Prostatic hypertrophy, frequency of urination 
in, night, ii. 236. 
kidney examination in, ii. 243. 
micturition and, i. 243. 
nonencapsulated form of, ii. 232. 
parenchymatous prostatitis and, ii. 247. 
pathology of, i. 226. 
preprostatic stage of, ii. 234. 
residual urine in, ii. 242. 
retention of urine due to, i. 238, 258. 
strictures and, ii. 246. 
suprapubic cystotomy for drainage in, ii. 

154. 

symptoms of, ii. 234. 
treatment of, local, ii. 250. 
nonop(>rative, ii. 247. 
operative, ii. 274. 

Bottini o[x»ration, ii. 275. 

Chetwood operation, ii. 279. 
prostatectomy, ii. 281. 
palliative, ii. 247. 
tumors and, ii. 247. 

of bladder, ii. 69. 
urethra and, ii. 229. 

Wallace on, ii. 232. 

Prostatic incisor, ii. 275. 

Prostatic tractor, ii. 283. 

Prostatitis, acute, treatment of, ii. 204. 
acute parenchymatous, treatment of, ii. 

205. 

chronic, i. 127. 

bathing and exercise for, ii. 217. 
dilatation in, ii. 210. 
douche in, ii. 212. 
etiology of, ii. 206. 
exacerbations of, ii. 208. 
gonococci and, ii. 208. 
impotence in, ii. 208. 
instillations in, ii. 214. 
irrigation for, ii. 211. 
massage in, ii. 211. 
neurasthenia in, ii. 208. 
nocturnal pollution in, ii. 208. 
pathology of, ii. 207. 
prostatorrhea in, ii. 207, 208. 
recto-prostatic douche in, ii. 214. 
sexual excesses and, ii. 207. 
symptoms of, ii. 207. 
treatment of, ii. 209. 
internal, ii. 216. 
local, ii. 210. 

records important in, ii. 209. 
urethritis, chronic, and, ii. 214. 
follicular, atro^y and, ii. 264. 
treatment of, ii. 204. 
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Prostatitis, follicular, urethral condition in, 
ii. 265. 

follicular and parenchymatous, ii. 191. 
complications of, ii. 107. 

Cowpcritis and, ii. 197. 
cystitis and, ii. 197. 
diagnosis of, ii. 197. 
etiology of, ii. 191. 

^ hypertrophy and, ii. 197. 
infections and, ii. 192. 
pathology of, ii. 192. 
prognosis of, ii. 198. 
symptoms of, ii. 195. 
urethritis and, ii. 197. 
vesiculitis and, ii. 197. 
micturition in, i. 242. 
parenchymatous, ii. 207. 
rectal psychrophore and, ii. 219. 
subacute or catarrhal, ii. 190. 
treatment of, ii. 204. 

Prostatonie, ii. 275. 

Prostatorrhea, i. 120. 
diagnosis of, ii. 218. 
douche for, ii. 213. 
etiology of, ii. 217. 
functional impotence and, ii. 218. 
pathology of, ii. 217. 
symptoms of, ii. 218. 
treatment of, ii. 219. 
urethritis and, ii. 302. 

Prostatotomy, perineal, ii. 100. 

Protargol, ii. 379. 

Proteus vulgaris, i. 115. 

Protozoa in blood, i. 130. 

Pruritus, scrotal, ii. 504. 

Pseudo-elephantiosis of scrotum, ii. 570. 

Pseudo-traumatic hydronephrosis, i. 392. 

Psoas abscess, ijerinephritic abscess and, i. 
472. 

Psoriasis vulgaris, lues and, ii. 082. 

Psychrophores, i. 346, ii. 219. 

Pubo-prostatic ligaments, i. 48. 

Pudic artery, internal, i. 31. 

Pudic nerve, internal, i. 32. 

Pulse and temperature in diagnosis of uro- 
logical cases, i. 306. 

Purdy electric centrifuge, i. 93. 

Purges, i. 337. 

Pus, Donn&’s test for, i. 283. 
in urinary sediment, i. 99. 

Pus casts, i. 107. 

Pyelitis, diagnosis of, i. 456. 
etiology of, i. 453. 
examination in, i. 455. 
gonorrheal, i. 463. 


Pyelitis, pathology of, i. 465. 
prognosis in, i. 456. 
symptoms of, i. 455. 
treatment of, i. 403. 

Pyelo-nephritis, etiology of, i, 456, 
examination in, i. 459. 
malaria and, i. 459. 
pathology of, i. 457. 

^ radiograidiy and, i. 459. 
symptoms of, i. 458. 
treatment of, i. 403. 

Pyeloplication, in hydronephrosis, i. 569. 

P^^elotomy, i. 515, 583. 

Py kilometer, i. 75. 

Pyocyancus bacillus, i. 115. 

Pyonephrosis, diagnosis in, i. 462. 
etiology of, i. 400. 
examination in, i. 462. 
pathology of, i. 461. 
symptoms of, i. 461. 
treatment of, i. 403. 
tuberculosis and, i, 460. 

Pyosalpinx, ii. 504. 

Pyramids of Ferrein, i. 37, 
of Malpighi, i. 37. 

Pyuria, cystitis and, ii. 41. 

dilTerential diagnosis of, i. 281. 
kidney disease and, i, 309. 
localization of, i. 283. 
nephrolithiasis and, i. 507. 

Radiography, in kidney disease, i. 375. 
in nephrolithiasis, i. 509. 
in pyedo-nephritis, i. 459. 
in vesical calculus, ii. 89. 

Records, i. 322. 

Rectal gonorrhea in female, ii. 508. 

Rectal irrigations, i. 341. 

Rectal triangle, i. 25. 

Rccto-prostatic douche, ii. 214. 

Rectum, examination by, ,i. 315. 

Reflecting condensor, i. 123. 

Renal artery, i. 39. 
anomalies of, i. 388. 

Renal colic, i. 505. 

Renal disease. ' See Kidney, Disease of. 

Renal epithelia in urine, i. 102. 

.Respiration, i. 307. 

Respiratory tract, lues and, ii. 694. 

Rete testes, i, 59. ^ 

Retention of urine, i. 255. 

anuria distinguished from, i. 259. 
causes of, i. 256. 

chronic complete and incomplete, due to 
paralysis or obstruction, i. 265. 
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Retenlion of urine, classification of, i. 2GG. 
diagnosis of, i. 250. 
in prostatlc trouble, i. 260. 
rupture of the bladder distinguished from, 
i. 269. 

symptoms of, i. 257. 
treatment of, i. 260. 
lletinitis, uremia and, i. 448. 

Ivliabdomyonm of kidney, i. 484. 

Uheuimitiam in orchitis, ii. GIO. 

Rhinitis, luetic, treatment of, ii. 713. 

Rice’s solution in estimation of urea, i. 83. 
Ringer’s solution, i. 347. 

Robert’s method for sugar in urine, i. 81. 
Rochester sterilizer, i. 154, 

Roentgen and X-ray, i. 7. 

Roulle; i. 3. 

Rublier gloves, i. 157. 

Rubber tissue, i. 142. 

Ruhemann’s uricometer, i. 85. 

Rupia, luetic, ii. G8G. 

Rupture of bladder, ii. 20. 
of urethra, repair of, ii. 472. 

Saceharometers, i. 82. 

Sago bodies, i. 110, 317. 

Salads in diet in urological cases, i. 320. 
Salernian School, i. 2. 

Salicylates in cystitis, ii. 47. 

Saline infusion, i. 346. 

Salo-santal, ii. 371. 

Salpingitis, gonococcal, ii. 508, 512. 

micturition and, i. 245. 

Salpingo-oophoritis, ii. 504. 

Salvarsan, action of, ii. 718. 
bad results from, ii. 710, 
contraindications for, ii. 719. 
dosage of, ii. 715. 
epilepsy and, ii. 710. 
hematuria from, ii. 718. 
intramuscular injections of, in alkaline 
solution, ii. 710. 

of suspension of salvarsan in iodipin, ii. 
717. 

technique of, ii. 717. 
intravenous injection of, ii. 715. 
iodipip suspension of, for intramuscular 
injection, ii. 717. 
leucocytosis from, ii. 718. 
optic nerve atrophy and, ii. 719. 
pain after, ii. 718. 

preparation of, for intramuscular use, ii. 
717. 

for intravenous use, ii. 716. 
reaction after, ii. 718. 


Salvarsan, results of, ii. 719. 
sweating after, ii. 718. 
value of, ii. 719. 

Wassermann reaction and, ii. 719, 
Sandalwood oil, ii. 371. 
emulsion of, ii. 373. 
urethritis and, ii. 390. 

Santorini, plexus of, i. (iti. 

Sarcoma of kidney, i. 483. 
of penis, ii. 534. 

of testis and epididymis, etiology of, ii. 
G29. 

pathology of, ii. 029. 
symptoms of, ii. 030. 
treatment of, ii. 030. 

of uterus, bladder disturbance due to, ii. 
113. 

Saxe’s pyknonieter, i. 75. 

Scabies of penis, ii. 524. 

Scarlatinous nephritis, i. 421. 

Schering-Glatz’s forinaldehyd st(?rilizer, i. 155. 
Schule, i. 3. 

Scirrhous cancer of penis, ii. 529. 

Scotch douche, i. 345. 

Scrotum, i. 57. 

dermatitis of, ii. 503. 
eczema of, ii. 503. 
elephantiasis of, ii. 508. 
erysipelas of, ii. 505. 
gangrene of, ii. 505. 

spontaneous, ii. 500. 

Guitcras’s operation on, ii. 572. 
intertrigo of, ii. 504. 
lymph, ii. 508. 
pediculosis of, ii. 505. 
pruritus of, ii. 504. 
sebaceous cysts of, ii. 5G5. 
septum of, i. 57. 

Scudniore, i. 4. 

Sea baths, i. 345. 

Sebaceous cysts, scrotal, ii. 5G5. 

Seminal vesicles, anatomical considerations 
of, \i. 046. 
anomalies of, ii. 048. 
concretions of, ii. 050. 
dilatations and cysts of, ii. G49. 
cpitheliia from, i. 103. 

inflammation of, ii. 051. See also Seminal 
Vesiculitis, 
injuries of, ii. 048. 
operations on : 

Duval’s perineal vesiculotomy, ii. 671. 
Fuller’s operation, ii. GOO. 

“total extirpation of genital tract,” ii. 

673. 
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Seminal vesicles, operations on: 
vesiculectomy, ii. 673. 
vesiculotomy, ii. 669. 
syphilis of, ii. 648. 
tuberculosis of, etiology of, ii. 665. 
examination in, ii. 666. 
illustrative case of, ii. 666. 
impotence and, ii. 665. 
pathology of, ii. 665. 
symptoms and diagnosis of, ii. 666. 
treatment of, ii. 667. 
tumors of, ii. 648. 

Seminal vesiculitis, ii. 651. 
acute, ii. 652. 

“chordee of the bladder” and, ii. 652. 
chronic, i. 130, ii. 656, 659, 660. 
complications of, ii. 653. 
course of, ii. 653. 
differential diagnosis of, ii. 655. 
etiology of, ii. 651. 

examination and diagnosis of, ii. 654. 
hernia and, ii. 661. 
illustrative cases of, ii. 661, 664. 
impotence from, ii. 657. 
massage in, ii. 663. 
micturition and, i. 244. 
neurasthenia and, ii. 657. 
pathology of, ii. 651. 
perivesiculitis and, ii. 654. 
prostatitis and, ii. 660. 
spermatorrhea and, ii. 656. 
stricture and, ii. 660. 
suppuration in, ii. (i64. 
symptoms of acute, ii. 652. 
treatment of acute, ii. 662. 
urethritis and, ii. 655, 660. 
varicocele and, ii. 661. 

Seminiferous tubules, i. 59. 

Septicemia, i. 134. 

Septicemia and pyemia, gonorrhea and, ii. 

516. 

Septum scroti, i. 57. 

Serous cysts of kidney, i. 492. 

Serum albumin in urine, i. 76, 77. 

Sexual excess<*s, prostatitis and, ii. 207. 

Sexual function, prostatectomy and, ii. 293. 

Sexual intercourse, lues and, ii. 721. 

Sexual neurasthenia, vesiculitis and, ii. 658. 

Shellfish in diet of urological cases, i. 325. 

Shock, kidney injuries and, i. 393. 

Shreds in urine, i. 109, ii. 358. 

Sigmoiditis, pc^ricystitis and, ii. 43. 

Silver nitrate test for chlorids, i. 90. 

Silver salts in urethritis, ii. 379. 

Silver solutions in urethritis, ii. 388. 


Simon, first nephrectomy by, i. 4. 

Sinus pocularis, i. 54. 

Sinuses, after nephrotomy, i. 597. 

Siphonage after operation, ii. 162. 

Sitz baths, i. 345. 

“606.” See Salvarsan. 

Skatol, i. 87. 

Skeleton, in relation to genito-urinary tracts 
i. 16. 

Skene’s glands, i. 56. 

Skin in diagnosis, i. 304. 

Skins in urine, i. 110. 

Smallpox, and orchitis, ii. 609. 

Smegma, i. 68. 

Smegma bacillus, tuberculosis of kidney and, 
i. 538. 

Smegma and tubercle bacillus, differentiated, 
i. 113. 

Snell’s formalin sterilizc'r, i. 157. 
“Snowflakes,” i. 109, 110, 318. 

Soft diet in urological cases, i. 327. 

Sounds, i. 176, ii. 429. 

H^niqu^, i. 179, 180. 
curves of, i. 176. 
metallic, ii. 6. 

passing of, French method of, i. 180. 

technitjiu? of, i. 177. 
scale of, i. 176. 

Southey’s drainage tulx;s, i. 437. 

Spagiric method of diagnosis, i. 2. 

Spanish- Americans, urinary diseases of, i. 
299. 

Spasmodic stricture, tumors of bladder and, 
ii. 05. 

Specific or gonococcal urethritis, i. 125. 
Spermatic artery, i. 60. 

Spermatic cord, i. 60, ii. 037. 
cysts of, dermoid, ii. 639. 
encysted hydroceles of, ii. 639. 
hematocele of, etiology of, ii. 637. 
pathology of, ii. 037. 
symptoms of, ii. 638. 
treatment of, ii. 638. 
inflammation of, gonococcal, ii. 639. 
phlegmonous, ii. 639. 
serous, ii. 640. 
suppurative, ii. 640. 
lues of, ii. 641. 

tuberculosis of, diagnosis of, ii. 640. 
illustrative cases of, ii. 641. 
pathology of, ii. 640. 
symptoms of, ii. 640. 
treatment of, ii. 640. 
tumors, ii. 638. 
varicocele and, ii. 641. 
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Spermatic veih, i. 60, 

Spermatocele, ii. 583. 

Spermatorrhea, urethritis and, ii. 362. 
Spermatozoa, i. 318. 

Sphincter ani, i. 27. 

Spica bandage, ii. 557, 55J). 

Spinal anesthesia, i. 352. 

Spinal lesions, retention of iiriiin due to, i. 
256. 

Spinal sclerosis, catheteral indication of, ii. 5. 
Spirocheta pallida, i. 121. 

demonstration of, i. 122. 

Sponge baths, i. 346. 

Sponges, i. 142. 

Spontaneous gangrene, ii. 566. 

Stammering, urinary, i. 254. 

Staphylococcus pyogenes albus, i. 115. 
in blood, i. 135. 

Staphylococcus pyogenes aureus, i. 114. 
Steam, sterilization by, i. 154. 

Sterility, epididymitis and, ii. 607. 
female, gonorrhea and, ii. 500. 

Martin’s oj)cration for, ii. 615. 
Sterilization and disinfection, detailed meth- 
ods of, i. 156. 

Sterilization of instruments and apparatus, i. 
153. 

Stomatoscope, the, i. 100. 

Stone. Sec Calculus. 

fre(pient micturition and, ii. 40. 
in bladder. See Vesical Calculus, 
tuberculosis and, ii. 101. 
tumor of bladder and, ii. 60, 106. 

Stone searcher, Thompson’s, ii. 6. 

Stout’s strietiirectomy, ii. 471. 

Streptococcus pyogenes, i. 114. 
in blood, i. 135. 

Stricture of urethra. See Urethra, Stricture 
of. 

complete excision of, ii. 470. 
cystoscojiy in, i. 216. 
dilatation of, ii. 302. 
electrolytic cure of, ii. 468. 
micturition and, i. 243. 
resection and excision of, ii. 469. 

.Stricture of meatus, ii. 418. 

tuberculosis of the bladder and, ii. 05. 
Stricture of meatus or fossa iiavicularis, cys- 
titis from, ii. 53. 

Stricture of ureter, ureterotomy for, i. 655. 
Strietiirectomy, Stout method, ii. 471. 

Struma lipomatoiles aberrautai renis, i. 484. 
Sugar in urine, i. 70. 

fermentation test for, i. 81. 
precautions in testing for, i. 81. 


Sugar in urine, qualitative tests for, i. 79. 

quantitative tests for, i. 81. 

Sugar granules, i. 110, 318. 

Sulphates in urinary sediment, i. 97. 
in urine, i. 91. 

Suspensory ligament of penis, i. 69. 
Suprapubic cystotomy, ii. 144. 

Suprapubic lithotomy, ii. 1.50. 

Suprapubic pain, i. 302. 

Swabs for nreihral treatments, ii. 3!)S. 

Sweets and desserts in diet of urological 
eases, i. 326. 

Symptoms, general, in diagnosis of cases: 
behavior, general, i. 306. 
nutrition, i. 304. 
odor, i. 305. 
posture, i. 305. 

pulse ami temperature, i. 306. 
respiration, i. 307. 
skin, i. 304. 
tongue, i. 306. 

S^morcliism, ii. 587. 

Syphilis. Se<^ Lucs. 

Syphilitic urethritis, i. 121, ii. 407. 

Syringe for local anesthesia, i. 354. 

Syringes, st(‘ri]ization of, i. 159. 

Systemic infections, gonorrhea and, ii. 510. 

Tabes, ii. 699. 

Table, examining, i. 145. 

portable, for cystoscopy, i. 211. 

Table waters, i. 339. 

“Tapioca,” i. 109. 

Tenesmus, tuberculosis of kidney and, i. 535. 
Teratoma of testis, ii. 633. 

Tertiary lesions, preputial, ii. 537. 

Te.sticle. Sec Testis. 

Testis, i. 58. 

abdominal retention of, ii. 589. 
absence of, ii. 586. 

anatomical changes due to anomalies of 
migration of, ii. 593. 
anomalies of, ii. 586. 

complications of, ii. 594. 
developmental, ii. 586. 
illustrative cases of, ii. 590, 592. 
migrational, ii, 588, 
nutritional, ii. 587. 
of adnexa, ii. 599. 
artificial, ii. 589, 599. 
atrophy of, ii. 587. 
blood supply of, i. 60. 
contusions of, ii. 601. 
coverings of, i. 01. 
ectopia of, ii. 591. 
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Testis, ectopia of, crural, ii. 691. 
perineal, ii. 591. 
pubo-peuilc, ii. 593. 
examination of, i. 312. 
fusion of, ii. 587. 
hypertrophy of, ii. 587. 

'inflammation of, ii. 603* 
injuries of : 

contusions, ii. GOl. 
luxation, ii. 509. 
torsion, ii. C03. 
wounds, ii. 602. 
inversion of, ii. 593. 
irritable, ii. 634. 
lues and, ii. 693, 094. 
luxation of, ii. 599. 

illustrative case of, ii. 600. 
treatment of, ii. 601. 
misplaced, operation for, ii. 595. 
neuralgia of, ii. 634. 
retention of, cruro-scrotal, ii. 590. 
etiology if, ii. 588. 
iliac, ii. 590. 
inguinal, ii. 590. 
transitional, ii. 590. 
treatment of, ii. 594. 
varieties of, ii. 589. 
structure of, i. 59. 
supernumerary, ii. 586. 
torsion of, ii. 603. 
tuberculosis of, diagnosis of, ii. 621. 
epidectomy for, ii. 623. 
etiology of, ii. 618. 
gonorrhea and, ii. 621. 
gummatous epididymitis and, ii. 621. 
malignancy and, ii. 621. 
pathology of, ii. 618. 
predisposing causes of, ii. 618. 
prognosis of, ii. 622. 
symptoms of, ii. 619. 
syphilis and, ii. 621. 
treatment of, ii. 622. 
wounds of, ii. 602. 

Testis and epididymitis, syphilis of, ii. 624. 
tumors and cysts of; 
carcinoma, ii. 627. 
enchondroma, ii. 631. 
fibroma, ii. 632. 
fungus or hernia, ii. 633. 
lymphadenoma, ii. 632. 
myxoma, ii. 633. 
osteoma, ii. 633. 
sarcoma, ii. 629. 
teratoma, ii. 633. 

Therapeutics, urological, i. 323. 


Thompson, Sir Henry, quoted on strictures, 
ii. 420. 

Thompson lithotritc, ii. . 134. 

stone searcher, ii. 6. 

Thorn apple crystals, i. 95. 

Tinea trichophytina cruris, ii. 664. 

Tobacco poultice, ii. 611. 

Tongue in diagnosis of urological cases, i. 
. 306. 

Tonics in cystitis, ii. 48. 

Tousson’s case of single kidney, i. 622. 

Towels in olTice dressing equipment, i. 142, 
158. 

‘‘Toxemia and autointoxication,” i. 361. 
Toxic glycosuria, i. 365. . 

Trabeculation of bladder, i. 223. 

Tragacanth as a lubricant, i. 161. 
Translucency test, hydrocele and, ii. 677. 
Transversus perinei muscle, i. 27. 

Traumatic urethritis, ii. 408. 

Trendelenburg operation of urctcro-pyelo- 
plasty, i. 620. 
position, ii. 147. 

Treponema pallida, i. 121. 

Triangular ligament, i. 28. 

Trichloracetic acid test for albumin, i. 77. 
Trigone, i. 50, 51. 

cystoscopic appearance of, i. 221. 
Trigonitis, ii. 608. 

Triple dose in gonococcal urethritis, ii. 376. 
Triple phosphate crystals, i. 97. 

Tubercle bacillus in blood, i. 135. 
in urine, i. 112. 

kidney tuberculosis and, i. 538. 

Tubercular adenitis, ii. 558. 

Tubercular urethritis, i. 121. 

Tuberculin test, i. 639. 

Tuberculosis, leucocyte count in, i. 134. 
of bladder, i. 224. 

anesthesia necessary in examining for, ii. 

100 . 

" B. and B. Mixture ” for pain in, ii. 103. 

cystoscopic examination for, ii. 100. 

differentiation of, ii. 101. 

etiology of, ii. 96. 

frequent urination iii, ii. 98. 

gonorrhea and, ii. 96. 

gonorrheal cystitis and, ii. 102. 

hematuria in, ii. 99. 

incontinence from, i. 268. 

inoculation in, ii. 100. 

micturition and, i. 241. 

pain in, ii. 99. 

pathology of, ii. 97. 

prostatic enlargement and, ii. 101. 
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Tuberculosis, of bladder, stricture and, ii. 101. 
symptoms ' and diagnosis of, ii. 98. 
treatment of, ii. 102, 
lo'cal, ii. 104. 
medical, ii. 103. 
operative, ii. 104. 
tumors of bladder and, ii. 69. 
urinary findings in, ii. 90. 
of kidney. See Kidney, Tuberculosis of. 
nephr.olithiac:s and, i. 511. 
nephrostomy in, i. 546. 
nephrotomy in, i. .546. 
of prostate. See Prostate, Tuberculosis of, 
of seminal vesicles, ii. OOo. 
of spermatic cord, ii. 640. 
of urethra. See Urethra, Tuberculosis of. 
penis and, ii. 525. 
pyonephrosis and, i. 460. 

Tuberculous kidney, hematuria and, i. 280. 
ureteral ulcers in, i. 374. 

Tuberculous peritonitis, bladder, enlarged, 
and, ii. 2.’ 

Tiibuli recti in testis, i. 50. 

Tumors, bladder disturbances due to, ii. 110. 
of bladder, i. 225, ii. 58. 

Bilharzia infection and, ii. .50. 
cauliflower growth of, ii. 62. 
complications of, ii. 67, 72. 
course of, ii. 67. 
cystectomy in, partial, ii. 76. 
cystitis and, ii. 53. 
cystoscopy in, ii. 08. 
diagnosis of, ii. 67. 
differential diagnosis of, ii. 60. 
disturbances of micturition due to, ii. 
66 . 

etiologj^ of, ii. 58. 
examination for, ii. 68. 
exploratory incision in, ii. 69. 
fulguration of, ii. 75. 
hematuria and, ii. 64, 66. 
hemorrhage in, treatment of, ii. 70. 
histology and pathology of, ii. 50. 
illustrative cases of, ii. 65. 
infection in, ii. 72. 
micturition and, i. 241. 
multiple, ii. 61. 
nephrostomy in, ii. 77. 
occurrence of, ii. 58. 
operating cystoscope in, ii. 74. 
pain from, ii. 66. 

treatment of, ii. 71. 
palpation of, ii. 69. 
pedunculated, ii. 63. 
perineal cystotomy incision for, ii. 168. 


Tumors, of bladder, primary and secondary 
forms of, ii. 61. 
prognosis in, ii. 60. 
prostatic hypertrophy and, ii. 69. 
removal of, ii. 152. 

by female urethra, ii. 74. 
by perineal route, ii. 74. 
by vagino-vesical incision, ii. 74. 
endovesieal, ii. 74. 
secondary changes due to, ii. 64. 
shrivelling of. ii. 76. 
stone and, ii. 60. 
suprapubic cystotomy in, ii. 75. 
symptoms of, ii. 64. 
total extirpation of bladder in, ii. 76. 
treatment of, ii. 70. 
operative, ii. 73. 
palliative, ii. 70. 
tuberculosis and, ii. 69, 101. 
villous, ii. 62. 

of kidney. See Kidney, Tumors of. 
of pelvis, micturition and, i. 245. 
of penis, ii. 527. 

Tunica albuginea in testis, i. 50. 

Tunica vaginalis, i. 58, 50. 

Tympanitis, kidney injury and, i. 394. 

prostatectomy and, ii. 304. 

Typhoid bacillus in blood, i. 136. 

Typhoid fever, orchitis and, ii. 600, * 

Ty rosin and Icucin in urinary sediment, i. 97. 
Tyrosin in urine, i. 89. 

Ulcers of bladder, i. 224, ii. 55. 
complications of, ii. 56. 
curetting of, ii. 142. 
diagnosis of, ii. 56. 
etiology of, ii. 55. 
illustrative cases of, ii. 56. 
patliological anatomy of, ii. 55. 
prognosis in, ii. 56. 
symptoms and course of, ii. 55. 
treatment of, ii. 50. 

Ultzmann, instillator, i. 174. 

Ultzmann’s test for phosphates, i. 90. 
Urachus, i. 45, 48. 

vesical fissure and, ii. 17. 

Ur®, Micrococcus, i. 115. 

1 'rates, i. 86. 

in sediment of urine, i. 95. 
in urine, i. 282. 

Urea, discovery of, i. 3. 
compounds of, i. 83. 
quantitative estimation of, i. 83. 

Uremia, i. 440. 

acute form of i. 442. 



696 


INDEX 


Uremia, acute prolonged, i. 440. 
ammonia in, i. 452. 
cerebral hemorrhage and, i. 448, 450. 
chronic, i. 443. 
death in, C€'iusc of, i. 451. 
diagnosis of, i. 447. 
differential diagnosis of, i. 448, 450. 
epilepsy and, i. 448, 450. 
etiology of, i. 440. 
intoxications and, i. 448, 450. 
latent or mild form of, i. 442. 
meningitis and, i. 448, 450. 
prognosis in, i. 441). 
retinitis in, i. 448. 
symptom-groups in, i. 443. 
symptoms of, i. 442. 
eye, i. 446. 

gastro-intestinal, i. 445. 
general, i. 447. 
nervous, i. 444. 
urinary, i. 446. 
treatment of, i. 451, 
venesection in, i. 451. 

Ureter, i. 41, 

accidental wounds of, etiology of, i. 625. 
prognosis in, i. 625. 
treatment of, i. 626. 
anomalies of, ii. 622. 
caliber anomalies, i. 625. 
deficient and supernumerary ureters, i. 
622. 

diverticulum, i. 624. 
intravesical prolapse, i. 624. 
positional anomalies, i. 623. 
caliber of, i. 44. 

catheterization of. See Ureteral Catheteri- 
zation. 

catheters for, i. 230. 
cysts of, i. 632. 

embryology of, and hydronephrosis, i. 560. 
fistulas of, diagnosis of, i. 644. 
etiology of, i. 643. 
pathology of, i. 643. 
prognosis in, i. 645. 
symptoms of, i. 644. 
treatment of, i. 645. 

Watson operation for, i. 645. 
hematuria and, i. 280. 
infiammation of, etiology of, i. 628. 
pathology of, i. 620. 
symptoms of, i. 630. 
treatment of, i. 630. 
injuries of, i. 625. 

operative, diagnosis of, i. 627. 
prognosis in, i. 627. 


Ureter, injuries of, operative, * symptoms of, 
626. 

movable kidney and, i. 404. 
operations on, i. 646. 
pain in, i. 302. 

stricture of, diagnosis of, i. 643. 
etiology of, i. 641. 
pathology of, i. 642. 
symptoms of, i. 642. 
treatment of, i. 643. 
structure of, i. 44. * 

treatment of, in tuberculosis of kidney, i. 
548. 

tuberculosis of, diagnosis of, i. 641. 
etiology of, i. 630. 
examination of, i. 641. 
pathology of, i. 639. 
prognosis of, i. 641. 
symptoms of, i. 640. 
treatment of, i. 641. 
tuberculous occlusion of, i. 530. 
tumors of, etiology of, i. 631, 
examination for, i. 632. 
pathology of, i. 631. 
prognosis in, i. 632. 
symptoms of, i. 632, 
treatment of, i. 632. 
variations of, i. 44. 

Ureteral calculi, anuria from, i. 635- 
character of, i. 634. 
diagnosis of, i. 634. 
etiology of, i. 633. 
symptoms of, i. 634, 
treatment of, i. 637. 

Ureteral catheter, influencing direction of, i. 

202 . 

Ureteral catheterization, i. 227. 
as a therapeutic procedure, i. 2.33. 
comparative flow in, i. 378. 
dangers and complications of, i. 234. 
diagnostic value of, i. 233. 
first, i. 4. 
history of, i. 190. 

in diagnosis of kidney disease, i. 373. 
in hydronephrosis, i. 568. 
in pelvic operations, i. 234. 
in tuberculosis of kidney, i. 540. 

Ureteral epithelia, i. 103. 

Ureteral secretion, rhythm of, i. 232. 

Ureteral ulcers, tubercular kidney and, i. 374. 

Ureterectomy, i. 663. 

Uretero-colostomy, i. 662. 

Uretero-cystotomy, extraparitoneal, i. 661. 
transperitoneal, i. 660. 
transvesical, i. 662. 
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Uretcro-cystotomy, uretcro-vaginal, i. 662. 

Uretero-intcstinal anastomosis, i. 662. 

Uretero-lithotomy, *i. 646, 647. 

Uretero-pyeloncostomy, liydronephrosis and, i, 
568. 

Urctcro-pyeloplasty, i. 620. 

Finger’s operation in, i. 610. 
Trendelenburg’s operation in, i. 620. 

Urctcro-ureterostomy, Bovde’s method of, i. 
650. 

Poggi operation for, i. ()58. 

Van Hook’s method of, i. 650. 

Urcteroplasty, hydronephrosis and, i. 569. 

Ureterorrhaphy, i. 657. 

Ureterostomy, i. 650. 

Ureterotomy, abdominal, i. 649. 
complications of, i. 655. 
extraperitoncal, i. 640. 
for stricture, i. 655. 
perineal, i. 653, 
transperitoneal, i. 652. 
vaginal route for, i. 654. 
vesieo-uretcro-lithotomy, i. 655. 

Urethra, i. 52. 
absence of, total, ii. 311. 
anomalies of, ii. 300. 
epispadias, ii. 320. 
hypospadias, ii. 314. 
blood supply of, i. 56. 
calculus of. See Urethral ( ■alculus. 
dilatations and diverticula of, ii. 313. 
displaced, ii. 467. 

stricture and, ii. 467. 
double, ii. 312. 
examination of, i. 312, 318. 
female, i. 56. 

fistulas of, autoplastic operation for, ii. 
487. 

etiology of, ii. 481. 
exsiminution for, ii. 483. 
in pendulous portion, ii. 481. 
in perineo-bulbous portion, ii. 481. 
in scrotal portion, ii. 481, 486. 
in urethro-reetal portion, ii. 489. 
in urethro-vaginal portion, ii. 493. 
pathology of, ii. 481. 
perineorrhaphy for, ii. 488. 
symptoms of, ii. 482. 
treatment of, ii. 483. 

electrical, ii. 486, 489. 
urethroplasty in, ii. 484. 
urethrorrhapliy for, ii. 483. 
follicles and glands of, ii. 356. 
foreign bodies in, complications of, ii. 345. 
diagnosis of, ii. 346. 
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Urethra, foreign bodies in, symptoms of, ii. 
344. 

treatment of, ii. 345. 
hematuria and, i. 270. 
impt^rforate, ii. 311. 
inflammation of. See Urethritis, 
injuries of, ii. 325. 
external, ii. 325. 

dull objects causing, ii. 327. 
diagnosis of, ii. 332. 
etiology of, ii. 327. 
pathology of, ii. 328. 
prognosis in, ii. 332. 
symptoms tif, ii. 330. 
treatment of, ii. 333. 
sharp instruments causing, ii. 325. 
treatment of, ii. 326. 
extravasation of urine in, ii. 330, 335. 
internal, ii. 334. 
etiology of, ii. 334. 
false passages due to, ii. 337. 
symptoms of, ii. 334. 
treatment of, ii. 335. 
rupture of bladder and, ii. 332. 
instruments used in o|K!rations on, ii. 442. 
irrigations of, ii. 383. 
membranous, i. 54. 
nerve supply of, i. 56, 
normal, i. 194. 
occlusion of, ii. 311. 
penile, i. 67, 
prostatic, i. 53. 

prostatie hypertrophy and, ii. 229. 
rupture of, pathology of, ii. 329, 
repair in, ii. 472. 
symptoms of, ii. 330. 
spongy portion of, i. 55. 
stricture of, ii. 400. 
acquired, ii. 413. 

Bdniqu^ sounds in, ii. 430. 

, bougies in, ii. 430. 
causes of, ii. 400. 
complications of, ii. 414. 
consistence of, ii. 410. 
cystitis and, ii. 415, 424. 
differentiation of, ii. 423. 
dilatation of, ii. 425. 
continuous, ii. 431. 
treatment accompanying, ii. 427. 
disturbance of stream by, ii. 413. 

of urination by, ii. 414. 
examination and diagnosis of, ii. 417. 
extravasation of urine in, ii. 416. 
false passages in, ii. 421. 
filiform, ii. 420, 431. 
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Urethra, stricture of, ilsiulte and, ii. 416. 
form of, ii. 410. 

frequent urination from, ii. 415. 
gleet in, ii. 413. 
impassable, ii. 432. 
infiltrates and, ii. 410. 
inflammatory, ii. 411. 
irritable, ii. 411. 

Kollmann dilator in, ii. 426. 
meatotomy in, ii. 433. 
meatus and, ii. 418. 
movable, ii. 411. 

OberlUnder dilator in, ii. 426. 
pain in, ii. 413. 
pathology of, ii. 411. 
periurethral abscess and, ii. 410. 
pockets and, ii. 421, 429. 
position of, ii. 410. 
prognosis in, ii. 425. 
prostatic hypertrophy and, ii. 423. 
prostatitis and, ii. 424. 
retention from, ii. 414. 
size of, ii. 411. 
small calibered, ii. 428. 

anterior, ii. 477. 
spasmodic, ii. 411, 417. 

illustrative case of, ii. 418. 
symptoms of, ii. 412. 
traumatic, ii. 412. 
treatment of, ii. 425. 
tuberculous ej’stitis and, ii. 424, 
tunnel sound in, ii. 423. 
urethrotomy in, ii. 435. 
urine in, ii. 410. 
varieties of, ii. 410. 
vesiculitis and, ii. 425. 
structure of, i. 55, 
tuberculosis of, etiology of, ii. 405. 
pathological anatomy of, ii. 405. 
symptoms of, ii. 400. 
treatment of, ii. 406. 

Urethral calculus, diagnosis of, ii. 341. 
etiology of, ii. 339. 
in women, ii. .343. 
pathology of, ii. 339. 
symptoms of, ii. 340. 
treatment of, ii. 341. 

Urethral dilators, i. 182. 

Urethral epithelia, i. 104. 

Urethral fever, catheter life and, ii. 257. 
prevention of, i. 235. 

Urethral follicles, i. 196. 

Urethral hernia of bladder, ii. 32. 

Urethral knives, i. 191. 

Urethral piston hand syringe, ii. 377. 


Urethral pouches, ii. 337. 

Urethrectoiny, complete excision of stricture 
by, ii. 470. 
partial, ii. 469. 

Urethritis, catheter life and, ii. 257. 
chancroidal, i. 124, ii. 408. 
discharge in, ii. 351. 
gonococcal, acute,’ i. 125. 
active period of, ii. 349. 
alcoholic excesses and, ii. 352. 
alkaline diluents in, ii. 370. 
antiseptic solutions for, ii. 378. 
astringents in, ii. 380. 
bacteriology of, ii. 348. 
balsamies in, ii. 370. 
bowels in, ii. 368. 
bubo in, ii. 350. 
biitterlly dressing in, ii. 367. 
catheter irrigations in, ii. 389. 
chordee in, ii. 350, 374. 
chronic differentiated from, ii. 353. 
combination pre^scriptions in, ii. 372. 
complications of, ii. 369. 
cure in, ii. 369. 
degrees of, ii. 376. 
diagnosis of, ii. 352. 
diet in, ii. 368. 

differential diagnosis of, ii. 353. 
.drinks in, ii. 368. 
etiology of, ii. 347. 
hyperacute form of, ii. 351, 376. 
incubation in, ii; 349. 
inflamed inguinal glands in, ii. 376. 
irrigations in, ii. 383. 

Janet’s, ii. 383. 

Lafayette mixture in, ii. 372. 
lymphatics in, ii. 350. 
march of gonococcus in, ii. 347. 
mercurol in, ii. 380. 
mode of life in, ii. 369. 
moderately acute form of, ii. 376. 
nonspecific form and, ii. 353. 
pathology of, ii. 348. 
phlegmonous, ii. 351. 
potash and niter mixture in, ii. 370. 
prognosis in, ii. 353. 
prophylaxis of, ii. 363, 369. 
sexual excitement and, ii. 368. 
silver salts in, ii. 379. 
silver solutions in, ii. 388. 
simple form of, ii. 352. 
stage of decline in, ii. 351. 
statistics of, ii. 346. 
subacute form of,, ii. 352, 376. 
symptoms of, ii. 340. 
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Urethritis, gonococcal, acute, symptoms of, 
according to severity, ii. 351. 
syphilis and, ii. 353. 
tobacco in, ii. 368. 
toilet in, ii. 368. 
treatment of, ii. 363. 
abortive, ii. 365. 
general, ii. 370. 
hygienic, ii. 391. 
internal, ii. 370. 
local or direct, ii. 376. 
methodical, ii. 367. 
radical, ii. 399. 
supportive, ii. 301. 
symptomatic, ii. 391. 
urinary antiseptics in, ii. 372. 
urination in, ii. 350. 
urine in, ii. 350, 368. 
acute posterior, etiology of, ii. 354. 
symptoms of, ii. 354. 

constitutional, ii. 355, 
treatment of, ii. 389. 
internal, ii. 300. 

sandalwood oil emulsion in, ii. 390. 
chronic, i. 125, ii. 357. 
bacteria in, ii. 358. 
diagnosis of, ii. 359. 
differential diagnosis of, ii. 362. 
dilatations in, ii. 392. 
dilators in, ii. 394. 
discharge in, ii. 358. 
endoscopic medication of, ii. 399. 
etiology of, ii. 355. 
exacerbation of, ii. 391. 
examination in, ii. 361. 
hypospadias and, ii. 395. 
infiltrations in, ii. 361. 
meatotomy in, ii. 393. 
pathology of, ii. 356. 
prostator rhea and, ii. 362. 
shreds in urine in, ii. 358. 
spermatorrhea aiid^ ii. 362. 
strictures following, ii. 392, 
swabs for, ii. 398. 
symptoms of, ii. 357. 
treatment of, ii. 390. 
urethroscope in, ii. 396. 
chronic posterior, ii. 359. 

treatment of, ii. 399. 
marriage and, ii. 401. 
micturition and, i. 242. 
nonspecific, i. 121. 

clinical features of, ii. 404. 
etiology of, ii. 404. 
treatment of, ii. 404. 


Urethritis, nonspecific, posterior, cystitis and, 
ii. 42. 

syphilitic, i. 121, ii. 407. 
traumatic, ii. 408. 
tuberculous, i. 121. 
vesiculitis and, ii. 655. 

Urethro-lithotomy, ii. 341. 

IJrethro- rectal fistulas, etiedogy of, ii. 489, 
examination for, ii. 490. 
pathology of, ii. 490. 
symptoms of, ii. 490. 
treatment of, ii. 491. 

Urethro-uretliral end-to-end anastomosis, ii. 
473. 

Urethro- vaginal fistulas, ii. 493. 

Urethroplasty, ii. 484. 

Urethrorrhaphy, ii. 469. 

urethral fistulas and, ii. 483. 

Urethrorrhea cx lihidinCf i. 119. 

Urethroscope, i, 188, 320. 

Buerger, i. 192. 

eontraindicated, in aeiiti? conditions, i. 197. 
(liiiteras, i, 188. 
sterilization of, i. 159. 

Swinburne, i. 191. 
treatment with, i. 197. 
urethritis and, ii. 396. 
value of, i. 107. 

Urethroscopy, in pathological conditions, i. 
196. 

technique of, i. 192. 

Urethrotomy, ii. 435. 
external, ii. 440. 

accidents during, ii. 462. 
bowels after, ii. 465. 
catheter cn cUcmisc after, ii. 466. 
complications of, ii. 466. 
cysto-urothrotoiny and, ii. 458. 
grooved ptnineal cannula in, ii. 457. 
hemorrhage after, ii. 465. 
hemorrhage in, ii. 4(»2. 
milk leg after, ii. 407. 
perineal section in, after-treatment of, ii. 
463. 

without a guide in, ii. 456. 
periurethral abscess and, ii. 468. 
positions in operation in, ii. 446. 
preparation of patient for, ii. 440. 
rectum cut into in, ii. 463. 
retained catheter after, ii. 465. 
sepsis after, ii. 466. 
technique of, ii. ’448. 
temperature after, ii. 465. 
urethral fever after, ii. 466. 
external-internal, ii. 459. 
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Urethrotomy, "guide” in, ii. 440. 
instruments for, ii. 442. 
internal-external, ii. 450. 

Maisonneuve, ii. 437. 
preparation for, ii. 436, 442. 
teehniquc of, ii. 436. 

Uric acid, i. 84. 
discovery of, i. 3, 

formation and elimination of, i. 358. 
qualitative tests for, i. 85. 
quantitative estimation of, i. 85. 

Uric acid calculi, i. 94. 

Uric acid diet, i. 359. 

Uricacidemia, diet in, i. 359. 
etiology of, i. 358. 
symptoms of, i. 359. 
treatment, i. 359. 

Uricometer, i. 85. 

Urinal, method of wearing, i. 270. 
Urinary antiseptics, ii. 372. 

Urinary fever, i. 289. 
acute type of, i. 293. 
chronic type of, i. 203. 
clinical types of, i. 291. 
paracentesis and, i. 265. 
treatment of, i. 294. 

Urinary hesitancy or stammering, i. 254. 
Urinary pouches, ii. 338. 

Urinary retention, calculus due to, ii. 83. 
Urination. See Micturition. 

Urine, acetone in, i. 86. 
albumin in, i. 76. 
albumose in, i. 78. 
analysis chart for, i. 72. 
bacteriology of, i. 110. 
bile pigment in, i. 88. 
carbohydrates in, i. 79. 
carbonat(;s in, i. 90. 
casts in, i. 104. 
changes in amount of, i. 271. 
changes in character of, i. 277. 
character of, i, 303. 
chemical exatnination of, i. 76. 
chlorids in, i. 89. 
cloudiness in, i. 73. 
color of, i. 72. 

composition and properties of, i. 71. 
diacetic acid in, i. 86. 
epithelia in, i. 100. 
examination of, i. 317. 

kidney disease and, i. 369. 

Fehling’s test for sugar in, i. 79. 
fermentation test for, i. 87. 
fibrin in, i. 78. 

general considerations of, i. 70. 


Urine, glucose in, i. 79. 
liippuric acid in, i. 86. 
in chronic parenchymatous nephritis, i. 
424. 

in hemoglobinuria, i. 88. 
indican and otlier ethereal sulphates in, i. 
87. 

inorgsinic constituents of, i. 89. 
leucin and tyrosin in, i. 89. 
massage products in, i. 109. 
melanin in, i. 89. 

microscopical examination of, i. 92. 
mucin in, i. 79. 
mucus in, i. 79. 

Nylander’s tost for sugar in, i. 80. 
obtaining of, at examination, i. 313. 

from female patients, i. 321. 
odor of, i. 73. 

orgiinized sediments in, i. 90. 
perspiration compared with, i. 437. 
phenyMiydrazin test for sugar in, i. 81. 
phosphate crystals in, i. 07. 
phosphates in, i. 90. 
physical properties of, i. 71. 
polarimetry and, i. 81. 
preservation of, i. 71. 
proteids in, i. 76. 
pus in, i. 99. 

quantitative tests for sugar in, i. 81. 
reaction of, i. 74. 

residual, prostatic hypertrophy and, ii. 242. 

sedimemt of, i. 93. 

selection of siKicimens of, i. 71. 

serum globulin in, i. 78. 

shreds in, i. 109. 

speeiilc gravity of, i. 74. 

stricture and, ii. 410. 

sulphates in, i. 91. 

total solids in, i. 75. 

transparency of, i. 73. 

tulwrculosis of kidney and, i. 537. 

unorganized sediments in, i. 94. 

urea and its compounds in, i. 83. 

urethritis and, ii. 350. 

uric acid in, i. 84. 

Williamson’s test for sugar in, i. 81. 
Urinometer, i. 74. 

Urobilin, i. 72. 

Urochrome, i. 72. 

Urogenital triangle, i. 26. 

Uromancers, i. 2. 

Urometer, i. 84. 

Uronephrosis, i. 560. 

Albarran’s suturing in, i. 618. 
capittonage in, i. 618. 
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Uronephrosis, Israel’s operation for, i. 618. 
operative treatment of, i. 61(». 
pyelo-ureteral operation in, i. 018. 
Trendelenburg operation in, i. 018. 

Urotropin, i. 554. 
in bacteriuria, i. 288. 
in cystitis, ii. 40. 

Uterine displacements, bladder disturbances 
due to, ii. 105. 
anteflexion, ii. 105. 
anteversion, ii. 100. 
retroflexion, ii. 106. 
retroversion, ii. 106. 
micturition and, i. 244. 

Uterine epitlielia, i. 104. 

Uterus, gonorrhea and, ii. 511. 

Vaccine therapy, gonorrhea and, ii. 514. 

Vaginal epitlielia, i. 104. 

Vaginal irrigation, i. 343. 

Vaginal and perineal hernias of bladder, ii. 
31. 

Vaginitis, i. 302. 

Van Uelrnont, i. 2. 

Van Hook’s uretero-ureterostoiny, i. 051). 

Varicocele, diagnosis of, ii. 042. 
etiology of, ii. 042. 
examination of, ii. 042. 
prognosis in, ii. 643. 
symptoms of, ii. 642. 
tf'sticular atrophy from, ii. 587. 
treatment of, ii. 643. 

Vas deferens, i. 01, 03. 

Vasa elTerentia, i. 58. 

Vascular tumors of penis, ii. 527. 

Vegetables in diet of urological cases, i. 320, 

Venereal warts, treatment of, ii. 542. 

Veneseetion, uremia and, i. 451. 

Vermiform appendix, bladder disturbances 
due to, ii. 123. 

VcrrucaB acumiinatap, treatment of, ii. 542. 

Vesical calculus, Bigelow’s method of remov- 
ing, ii. 92. 
children and, ii. 94. 
col])ocystotomy for, ii. 94. 
course of, ii. 87. 
cystitis from, ii. 88. 
cystophotographs of, ii. 89. 
cystoscope and, ii. 89. 
diagnosis of, ii. 88. 
encysted, ii. 84. 
etiology of, ii. 83. 
fracture of, ii. 87. 
frequency of urination in, ii. 86. 
hematuria in, ii. 86. 


Vesical calculus, hemorrhoids and, ii. 87. 
immobile, ii. 85. 
in Italians, ii. 84. 
in women, ii. 94. 
inguinal hernia and, ii. 87. 
litholapaxy for, ii. 92. 

perineal, ii. 93. 
lithotomy in, ii. 93. 
lithotrity for, ii. 92. 
nationality and, ii. 84. 
pain in, ii. 80. 
pathology of, ii. 84. 
perforation by, ii. 88. 
radiography in, ii. 89. 
symptoins of, ii. 80. 
trcjitment of, ii. 91. 
urine in, ii. 80. 

Vesical fistula, ii. 43. 

Vesical papillomas from improper use of 
cystoscope, i. 207. 

VesiculjR seminales, i. 03. 

Vesiculitis. Sec Seminal Vesiculitis. 

Viglia’s discovery of urinary casts, i. 4. 

Volkman’s operation for hydrowle, ii. 581. 

Vomiting and distmition, prostatectomy and, 
ii. .303. 

Vulvo-vaginitis in children, ii. 513. 

Wafer chancre, ii. 530, 077. 

Wallace*, (pioted, ii. 232. 

W^appler’s controller for urethroscopy, i. 190. 

Ward dietary, i. 328. 

W^asserniann reaction, salvarsan and, ii. 719. 

Water, use of, for solutions, etc., i. 157. 
in urology, i. .341. 

Water diet in urology, i. 337. 

Waxy easts, i. 107. 

Weir-Mitcliell euro, i. 415. 

Wet packs, i. 345. 

White and Martin on iodids, ii. 714. 
on sterility, operation for, ii. 615, 

Willy Meyer sterilizer, i. 154. 

Wiseman, Richard, i. 2. 

Wolffian fiibiilos and duct, i. 59. 

Wounds of kidney, i. 399. 

X-Ray, for bladder affections, ii. 7. 
for gunshot kidney wounds, i. 400. 

Yeast cells, i. 115. 

Young’s opt*ration of prostatectomy, ii. 281. 

Young’s retractor, ii. 283. 

Ziehl-Neelsen metliod of staining tubercle 
bacilli, i. 113. 

Zuckerkandl’s operation, for prostatectomy, 
ii. 281. 
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